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A little over twenty-five years ago, on 
December 23rd, 1947, to be exact, a 
group of scientists at Bell Laboratories 
built a one-stage amplifier circuit around 
the world's first transistor, giving birth to 
a whole new era of electronics and 
communications. But the beginning of 
the story was not in 1947, but long 
before. There had been hints of amplifica¬ 
tion in semiconductors as early as the 
1920s but few experimenters could du¬ 
plicate the results. Nobody realized the 
effect of semiconductor impurities nor 
understood the action of semiconductor 
materials. 

In 1930 Dr. Julius Lilienfeld, a Ger¬ 
man physicist, actually patented a semi¬ 
conductor amplifier that could be com¬ 
pared to today's mosfet. Although Dr. 
Lilienfeld's amplifier worked, it could not 
be duplicated by other workers, and it 
slowly slipped into oblivion. 

In 1939, Dr. William Shockley made 
an entry into his lab notebook at Bell 
Labs, ''It has today occurred to me that 
an amplifier using semiconductors rather 
than vacuum is in principle possible." It 
was nearly eight years before this concept 
would bear fruit. A large part of this 
period was spent in learning more about 
that old bugaboo, semiconductor impuri¬ 
ties. 

The 1N21 crystal detector, developed 
during World War 11 and the workhorse of 
wartime radar receivers, provided some of 
the impetus. After the war a solid-state 
research team at Bell Labs, co-headed by 
Dr. Shockley, started experimenting with 
germanium and silicon, two semiconduc¬ 
tors that were easy to work with. As one 
of the group says today, "We felt that the 
area was so fertile that you could devise 
an experiment in the morning, go out in 
the lab and try it in the afternoon, and 
then write a paper about it that evening." 

The first device the group attempted 
to build was what is now called an 
insulated-gate fet. The device didn't 
work. The group scrambled around, dug 


into the literature and spent long hours 
discussing the alternatives. 

Dr. Walter Brattain tried an experi¬ 
ment where he covered a metal point 
with a thin layer of wax and pushed it 
down on the surface of a piece of silicon. 
He then surrounded the point with a drop 
of water and made contact to it. The 
water was insulated from the point by the 
wax layer. He found that voltages applied 
between the water and the silicon would 
change the current flowing from the 
silicon to the point. Power amplification 
had been achieved! Unfortunately, the 
drop of water would evaporate almost as 
soon as things were working well. 

This led to experiments with other 
electrolytes that didn't evaporate so read¬ 
ily. Then, they discovered a thin oxide 
layer on the surface of the semiconductor 
under the electrolyte and decided to use a 
spot of gold as a field electrode to 
eliminate the electrolyte. 

When this was tried, an electrical 
discharge between the point and the gold 
spoiled a spot in the middle — when they 
had washed off the electrolyte they had 
inadvertently washed off the oxide film, 
which was soluble in water. However, by 
placing the point around the edge of the 
gold spot they observed a new effect — 
when a small positive voltage was applied 
to the gold, holes flowed in the surface of 
the semiconductor, greatly increasing the 
flow of current. Four days later two gold 
contacts less than two-thousandths of an 
inch apart were made to the same piece 
of germanium and the first transistor was 
born. 

Nine years later, in 1956, the three 
inventors. Dr. William Shockley, Dr. John 
Bardeen and Dr. Walter Brattain were 
awarded the Nobel prize in physics. Little 
did they realize that their crude labora¬ 
tory device would spawn a multi-billion 
dollar semiconductor industry that today 
affects all our lives. 

Jim Fisk, W1DTY 

editor 
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"Current receivers. .. perform poorly 
under exactly those conditions that are 
most important, when the desired signal, 
is weak and the undesired signal is 
strong" is the way Squires began an 
article on receiver front-ends in 1963. 1 
Since then, solid-state receivers have be¬ 
come the standard in new design, increas¬ 
ing the difficulty of obtaining adequate 
signal handling characteristics. Outstand¬ 
ing strong-signal performance is one of 
the more difficult and expensive charac¬ 
teristics to design into a receiver; the least 
expensive characteristics are sensitivity 
and gain. This is why most receivers are 
"hot" enough to rattle the walls on noise 
alone. 

The price for low noise figures on the 
high-frequency bands is paid, not in 
dollars, but in poor to mediocre strong- 
signal performance. Top professional re¬ 
ceivers in the $5000 to $10000 price 
range are often designed for noise figures 
of 10 to 12 dB, the excess noise-figure 
performance being traded for signal 
handling ability. 

What are the symptons of poor strong- 
signal performance? Under actual on-the- 
air conditions a receiver which cannot 
handle strong signals can have its per¬ 
formance so deteriorated that its static 
sensitivity and selectivity figures are 
meaningless. The receiver may go com¬ 
pletely silent in the presence of a strong, 
unwanted station, or its gain and sensi¬ 
tivity may be so reduced that you can not 
copy the weak, desired station. 

The amateur bands may appear to 
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be full of weak commercial stations 
which are really operating outside the 
bands — heterodynes, birdies and broad¬ 
cast stations appear. Strong ssb stations 
produce less obvious effects which make 
the bands seem noisy and full of splatter. 
All these conditions are produced by 
deficiencies within the receiver. 

There are a number of ways in which 
strong, undesired signals outside the i-f 
passband can interfere with reception. 
Some require only a single undesired 
signal to be present; others require two or 
more signals. Single signal effects include 
adjacent channel interference, image in¬ 
terference, i-f breakthrough, strong-signal 
spurious responses, desensitization and 
blocking. Multiple signal effects include 
cross-modulation and rf intermodulation. 

single-signal interference 

Adjacent-channel interference is caused 
by a strong, undesired signal close to, 
but outside of, the receiver's i-f pass- 
band. This is the fault of the main 
selectivity determining filter. The filter 
either has a poor shape factor or the 
ultimate attenuation (stop band) is not 
deep enough. Some filters, for instance, 
have skirts that go down to only 50 or 60 
dB before they flatten out. One solution 
to this problem is cascading two or more 
filters. Care in matching filter center 
frequencies and proper isolation produce 
ultimate attenuations of 120 dB or more 
and shape factors approaching 1:1. 

Image frequency interference is a func¬ 
tion of rf selectivity and the frequency of 
the first i-f. Secondary images between 
the first and second i-f stages of multiple- 
conversion receivers are also possible. 
Many current receivers have image rejec¬ 
tion ratios as low as 50 dB on at least one 
band. However, with an i-f in the mega¬ 
hertz range, image ratios of 100 dB or 
more are possible if economy is not an 
overriding factor. Up-conversion to an i-f 
above the receiver tuning range in con¬ 
junction with a front-end low-pass filter 
is also very effective. 

I-f breakthrough occurs when a signal 


on the frequency of the i-f rides through 
the front-end and into the i-f by brute 
force. The i-f rejection ratio of a receiver 
is a function of its rf selectivity, and runs 
in the range of 50 to 70 dB for amateur 
receivers and up to 70 to 100 dB for 
professional and military receivers. 

The problem is much more severe with 
variable first i-f receivers than with fixed 
first i-f receivers because it is difficult to 
find a 500- to 1000-kHz slice of the 
spectrum with no strong stations, and 
further, because simple traps can reduce 
i-f breakthrough in fixed i-f receivers 
where band elimination filters are re¬ 
quired for variable i-f receivers. Up- 
conversion with a low-pass filter is one of 
the most effective solutions to the i-f 
breakthrough problem. 

Strong-signal spurious responses are 
produced in two ways. First, strong sig¬ 
nals can ride through the front end and 
mix with harmonics of the first oscillator 
to produce the i-f. Second, a nonlinear rf 
amplifier or mixer can generate har¬ 
monics of a strong signal which beat with 
the local oscillator. Rf selectivity and 
filtering of the injection frequencies are 
the cure for this problem. 

The best receivers have strong-signal 
spurious responses of 100 dB in relation 
to a 1 -fiM desired signal. That is, it takes a 
100-mV undesired strong signal to pro¬ 
duce a receiver output equivalent to the 
output produced by a 1-pV desired signal. 
A 0.3 mV signal (50 dB relative to 1 juV) 
can produce strong signal spurious re¬ 
sponses in less expensive receivers. 

Desensitization and blocking are dif¬ 
ferent degrees of severity of the same 
problem. In desensitization a strong signal 
outside the passband reduces the gain of 
the receiver which may make it impos¬ 
sible to hear a weak desired signal. In 
blocking, the gain is reduced to such an 
extent that the receiver goes silent. Both 
desensitization and blocking are caused 
by a signal which rides through and is 
rectified by the first active device causing 
a shift in the operating point of the 
device. If the first device is also connected 
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to the age system, the rectified voltage 
can be fed back through the age line to 
affect other stages as well. These prob¬ 
lems are most common in the immediate 
vicinity of transmitters. 

Professional class receivers specify de¬ 
sensitization and blocking in terms of the 


there a lack of standard conditions and 
levels makes direct comparisons impos¬ 
sible. The undesired signal required to 
produce a certain level of cross-mod is 
specified, but the reference cross-mod 
level is variously given as - 10 dB, -20 dB 
or -30 dB relative to the desired signal 



fig. 1. Signal path through a typical modern communications receiver. 


unwanted signal level required to cause a 
3-dB drop in receiver output when tuned 
to a 1 mV desired signal. 100 mV is a 
typical desensitization specification for 
such a receiver. These characteristics are 
seldom specified on lower priced receivers 
but tests have shown that some will 
completely block at 35 mV or less. 

cross-modulation 

Cross-modulation is a mixing effect 
that is produced when a desired signal 
and a strong, undesired signal are applied 
simultaneously to a device with third- 
order curvature of its input-vs-output 
transfer characteristic. The first and 
second mixers are the stages most likely 
to produce cross-modulation but very 
strong signals can also produce it in the rf 
amplifier. The result of cross-mod is that 
the modulation of the undesired signal is 
superimposed on the desired signal and 
cannot be removed by subsequent proc¬ 
essing. Cross-mod is aggravated in the first 
stage of a receiver by the popular gain 
control methods which change the oper¬ 
ating conditions of the device (see fig. 5). 
Any attenuation ahead of the offending 
stage is beneficial even if the desired 
signal is also attenuated, because 1 dB of 
attenuation reduces cross-modulation by 
2 dB. Of course, attenuation of the 
undesired signal by rf selectivity without 
affecting the desired signal is preferred, 
but this is not always possible if the 
undesired signal is close to the passband. 

Cross-modulation is seldom specified 
except in professional receivers and even 


output, as 3% cross-mod, or as "negligi¬ 
ble". More important, the spacing of the 
undesired signal from the desired signal 
may be anywhere from 10 to 100 kHz or 
may be expressed as a percentage up to 
10%. Cross-mod performance is improved 
by use of greater rf selectivity and more 
linear active devices. A given active device 
can often be made more linear by op¬ 
timizing its operating conditions. 

intermodulation 

Rf intermodulation (IM) is, like cross¬ 
modulation, the result of third-order cur¬ 
vature of a device. If there are two strong 
undesired signals, fi and f 2 , they will 
produce two third-order products, one at 
f 1 +(f 1 -f 2 ) and the other at f 2 -(f^-fs)- 
Fifth-order curvature can also produce 
much weaker IM products spaced 



fig. 2. Ideal receiver signal path for handling 
strong signals. 


2(f 1 -f 2 ) from the two offending signals. 
As an example, two strong signals, one at 
3450 kHz and the other at 3490 kHz, can 
produce two IM products in the 80-meter 
band, a third-order product at 3530 kHz 
and a fifth order product at 3570 kHz. 
Two other IM products fall outside the 
amateur band at 3410 and 3370 kHz. 
Perhaps this is why the 80 meter band on 
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your receiver sounds full of RTTY and 
other commercial stations. 

There are two ways in which IM is 
specified in professional receivers. One is 
to tell how far the IM product is below 
the level of the two signals which cause it. 
Third-order IM, for example, can be 


1920s which had all their tuned circuits 
lumped between the antenna and the first 
rf stage. The filter in the ideal receiver, 
however, must be adequate to provide 
adjacent channel selectivity to modern 
standards — a shape factor of 2:1, 2.5 
kHz bandwidth, ultimate rejection greater 



fig. 3. Compromise receiver signal path for handling strong signals. 


specified as, “at least 60 dB below two 
10-mV undesired signals." IM can also be 
specified as the undesired signal level to 
produce an IM product equivalent to a 
1-juV desired signal. The better profes¬ 
sional and military receivers require from 
+70 dB to +100 dB relative to 1 /tV to 
produce third-order IM equivalent to a 
1 -/jV desired signal. Improvement in IM 
performance is accomplished by the same 
means as for cross-modulation. 

receiver signal path 

The typical modern communications 
receiver (fig. 1) has a signal path which is 


than 100 dB, insertion loss 1 or 2 dB. 
Such a filter would stop the strong 
unde sired signals before they got into the 
receiver, unlike the two or three tuned 
circuits in most receivers which allow 
signals 50 or 100 kHz off frequency to 
ride through with little attenuation. High- 
frequency crystal-lattice filters which 
meet these requirements for single fre¬ 
quencies are available, and receivers such 
as this, covering one or several fixed 
frequencies, are in use. 

A practical, tunable receiver which can 
approach the ideal in performance is 
shown in fig. 3. The objective is to 



fig. 4. Plot of strong-signal responses in a typical communications receiver. Frequency f c is the center 
frequency to which the receiver is tuned (3000 kHz), f Q is the oscillator frequency (3455 kHz), and 
fj is the intermediate frequency (455 kHz). 


not ideal from the strong-signal stand¬ 
point. The problem with this design is 
that four stages are exposed to strong 
undesired signals before the passband¬ 
determining filter can reduce them to 
harmless proportions. 

The ideal receiver configuration for 
handling strong signals (fig. 2) is a throw¬ 
back to some of the TRF receivers of the 


provide maximum adjacent-channel selec¬ 
tivity as close as possible to the antenna. 
The mixer must be low noise and as linear 
as possible; FL1 should consist of two to 
four tuned circuits, depending upon the 
noise figure of the mixer and the target 
noise figure for the entire receiver. The i-f 
must be high enough so FL1 can ade¬ 
quately suppress images and low enough 
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to be practical, say, in the range of 1.5 to 
50 MHz. 

Higher intermediate frequencies re¬ 
move the i-f from the receiver tuning 
range and permit the use of up-conversion 
in conjunction with a low-pass filter 
ahead of FL1. The disadvantage of the 
higher frequencies is that filters, while 
available, may be expensive and difficult 



fig. 5. interfering signal level required to pro¬ 
duce 1% cross-modulation in two different 
active devices. 


to locate. The stability and constant 
tuning rate usually associated with the 
variable first i-f, multiple-conversion re¬ 
ceiver can be achieved with this con¬ 
figuration by deriving the injection fre¬ 
quency for the first mixer through the 
pre-mixer technique. In this case, com¬ 
plexity has been removed from the signal 
path and added to the frequency deter¬ 
mining circuits where it can do no 
harm to the signal. 

receiver design trends 

The receiver design trends of the last 
twenty years have, almost without ex¬ 
ception, been in the direction of poorer 
strong-signal performance. One of the 
innovations of that period is all solid-state 
receiver design. In general, semi-con¬ 
ductors do not handle strong signals 
as well as vacuum tubes, and the use of 
semi-conductors in stages ahead of the 
adjacent-channel selectivity filters de¬ 
grades strong-signal performance. 

Multiple conversion, another design 
innovation, results in two mixers and 
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three to five total stages before there is 
appreciable selectivity to protect the am¬ 
plifiers and mixers from strong undesired 
signals. Broadband and variable i-f stages 
are susceptible to i-f breakthrough. 

Furthermore, the newer low-noise de¬ 
vices, both tubes and semi-conductors, 
tend to be less linear than the older 
vacuum tubes. The low-impedance 
(50-ohm), tightly-coupled primaries on 
modern antenna coils compound the 
strong signal problem because they de¬ 
grade the Q of the tuned circuit. They 
also present higher signal levels to the 
active device than did the old medium- 
impedance (200- to 500-ohm) primaries. 

evaluating strong-signal performance 

The best method of evaluating the 
strong signal performance of the receiver 
is that used for military and professional 
receivers. Two signal generators are used 
to plot cross-mod and spurious responses 
as shown in fig. 4. In plotting the 
cross-mod curve one generator feeds in a 
desired signal (10 to 100 juV) at the 
frequency to which the receiver is tuned; 
the second generator is swept out from 
the desired signal frequency, first in one 
direction and then the other, representing 
a strong undesired signal. The amplitude 
of the undesired signal necessary to pro¬ 
duce the reference cross-mod level is 
recorded at enough points to produce the 
curve shown in fig. 4. 

The first generator is removed from 
the circuit and the second generator is 
swept through the spectrum again. Any 



fig. 6. Unbalanced 7360 beam-deflection mixer 
circuit. 




discrete responses such as image and i-f 
breakthrough are recorded. The undesired 
signal strength required to produce a 
response equivalent to a 1-/iV desired 
signal is recorded for the discrete re¬ 
sponses. 

Since there are an infinite number of 
signal combinations which can produce 
IM, you must be content with spot 


signals: Reduce the strength of the un¬ 
desired signals or, in the case of cross- 
mod and IM, improve the linearity of 
mixer and amplifier devices in the stages 
ahead of the adjacent-channel selectivity 
filter. 

Reducing the strength of the undesired 
signals is the method used in the receiver 
configuration in fig. 2. If the undesired 




x: 


fig. 7. Two dual-triode mixer circuits. The circuit in (B) is not as sensitive as the circuit in (A), but 
(B) will handle larger signals. These circuits are suitable for vacuum tubes such as the 12AU7, 12AT7 
or 6DJ8. 


checks in evaluating this characteristic. 
Set one generator at f c plus 30 kHz and 
the other at f c plus 60 kHz. The ampli¬ 
tude of both generators must be the 
same. Increase the amplitude of the two 
generators until a response appears at f c 
equivalent to that produced by a 1-^iV 
desired signal. The level of either genera¬ 
tor is then the IM response level and may 
be expressed in dB relative to 1 /iV. 

There are only two ways to improve 
the ability of a receiver to handle strong 


signals can't get into the receiver, they 
can't do any damage. In most receivers 
you have to get along with something less 
than ideal rf selectivity, but strive for the 
maximum practical selectivity. Reducing 
the undesired signal by 1 dB will reduce 
cross-mod by 2 dB and IM by 3 dB, 
so even a small amount of addition¬ 
al selectivity can make a decided im¬ 
provement. 

If ideal rf selectivity isn't available 
then the linearity of the amplifier and 
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mixer devices becomes important. Not 
only should the most linear devices and 
circuits be selected, they must be op¬ 
timized for strong-signal performance. 
Each active device has an optimum point 
at which it is least susceptible to cross- 
mod and IM. This is illustrated in fig. 5 



fig. 8. Balanced mixer circuit using a field-effect 
transistor. 

which shows generalized cross-mod-vs- 
attenuation curves typical of active de¬ 
vices when attenuation is produced by 
changes in bias. 

Most amateur receivers suppress all 
strong-signal effects from out-of-passband 
signals by a minimum of 50 dB. The 
suppression of military and professional 
receivers runs from 70 to 100 dB or 
more. The noise figure of amateur re¬ 
ceivers runs from 5 to 8 dB, that of 
professional receivers is usually around 10 
dB. The cost of amateur receivers is $250 
to $800, professional receivers $5000 to 
$10,000 and up. Obviously, sensitivity is 
cheap while strong-signal performance is 
expensive. 

It can not be stated too often that 
good strong-signal performance in mod¬ 
ern receivers is the result of painstaking 
design work. It is not enough to pick out 
a signal path configuration and the circuit 
for each stage. Each stage must be ex¬ 
perimentally optimized for operating 
point, voltages and injection levels. If 
there are two or more circuits under 
consideration for a given stage, each must 
be optimized, and then compared. 
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strong-signal performance 

The following paragraphs detail the 
steps which are necessary in the design of 
a receiver with superior strong-signal per¬ 
formance. 

First of all, determine the maximum 
acceptable noise figure. Many profession¬ 
al receivers are designed for a noise figure 
of 10 to 12 dB. If the input device of the 
receiver has a noise figure of 6 dB the 
designer then has an excess of 4 to 6 dB 
to use in providing additional rf selectiv¬ 
ity, to keep the gain low ahead of the 
adjacent channel selectivity filter, and to 
allow optimum strong-signal biasing of 
stages. 

For amateur work where it is possible 
to take advantage of the rare occasion 
when a 5- or 6-dB noise figure is usable 
the best idea is to have an auxiliary 
low-noise preselector that can be 
switched in ahead of the receiver. It is 
easy to add a preselector to a receiver 
that has sacrificed noise figure for superb 
strong-signal characteristics, but it is dif¬ 
ficult to improve the strong-signal char¬ 
acteristics of a receiver that has been 
designed for low noise. 

Next, select the signal-path con¬ 
figuration. For general use the arrange¬ 
ment of fig. 3 is recommended. A low- 
gain rf amplifier can be added if the 
mixer does not have the required sensiti¬ 
vity. Note that it is not necessary to go to 
the variable first i-f approach to achieve 
the vfo type tuning we expect in modern 
receivers. 

mixers 

The mixer stage is the key to the 
design of a superior strong-signal receiver. 
If the configuration of fig. 3 is to be used 
to its fullest, the mixer must provide low 
noise, high conversion transconductance 
and exceptional linearity. Fortunately, 
there are devices and circuits which pos¬ 
sess these characteristics to a much 
greater degree than the mixers found in 
the average medium-priced receiver. 

The problem with many mixers is that 
the device is biased to an operating point 
where it is not linear so that the required 




second-order (sum and difference) fre¬ 
quencies are generated. However, at that 
point the device is also likely to be an 
efficient generator of third- and higher- 
order products which cause cross-modula¬ 
tion and rf intermodulation. Following 
are some recommended mixers which 
have been used in professional or military 


Squires' original balanced circuit had a 
noise figure of 5.5 dB at 29 MHz and 
handled undesired signals up to 1.5 volts. 

Various dual-triode mixer circuits 
perform well because they are low noise 
and require little or no gain ahead of 
them. The 12AU7, 12AT7 and 6DJ8 are 
some of the tubes which have been used. 


fig. 9. Diode balanced mixer has 
approximately 8-dB noise figure 
and handles large signals well. Di¬ 
odes CR1-CR4 are hot-carrier di¬ 
odes; transformers T1 and T2 are 
toroidal types. 


CRl 



receivers or which are of unusual interest. 

Squires developed a mixer circuit with 
the 7360 beam deflection tube in 1963 
which has been used in a number of 
amateur receivers and at least one com¬ 
mercial receiver. 1 An unbalanced version 
of the circuit is shown in fig. 6. The tube 
is set up for linear operation between G1 


In the circuit of fig. 7A V1B is a triode 
mixer with the signal injected at the 
cathode and the oscillator at the grid. 
VIA is a cathode follower which provides 
isolation between the signal and oscillator 
circuits. The 10k resistors in the plate 
circuit of VI B form a voltage divider to 
reduce the plate voltage because VIB 



noise figure and linear 
dynamic range of 137 
dB. 


n 

8 Z-HOMHi 

OSCILLATOR INJECTION 


and the plates; the signal is switched 
between the active plate and the ground¬ 
ed plate by the oscillator voltage appled 
to deflection plate. 

Another source indicates that superior 
performance is obtained from the circuit 
with a fixed bias (about 1.9 V) and with 
an oscillator injection of 7.5 volts. 2 


must have a much lower transconduct¬ 
ance than VIA. A somewhat different 
circuit is shown in fig. 7B. Sensitivity of 
this circuit is not as good as that of fig. 
7A but it will handle larger signals. 

The fet balanced mixer (fig. 8) is a 
good choice for use in the circuit of fig. 
3. When used with suitable devices (such 
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fig. 11. Vacuum-tube (A) and transistor-type 
(B) switching mixer circuits. 


as the 2N4416) it has a noise figure of 4 
to 5 dB and handles large signals fairly 
well. The noise figure is low enough to 
allow a rather elaborate rf filter to be 
placed between it and the antenna. 

The diode balanced mixer using hot- 
carrier diodes in fig. 9 has a noise figure 
around 8 dB and handles strong signals 
well. However, it requires high local- 
oscillator power level and has conversion 
loss, so it must be preceded by an rf 
amplifier in order to achieve an accept¬ 
able overall noise figure. These are both 
disadvantages. 

A parametric up-converter (fig. 10) is 
used in the National R1490/GRR17 wide 
dynamic range military receiver. 3 ' 4 The 
specified linearity of the circuit is 137 dB 


and the noise figure is 6 dB. All external 
spurious responses, images, i-f break¬ 
through, cross-mod, IM, etc., are down 
more than 100 dB. The 112-MHz filter 
sharply attenuates all undesired signals 
more than a few kHz outside the i-f pass- 
band. Adjacent-channel selectivity is pro¬ 
vided in a later stage at 5 MHz. 

Up-conversion is advantageous because 
a simple low-pass filter can be used to 
increase the rejection of the i-f and image 
frequencies without the added com¬ 
plexity or loss that additional tuned 
circuits would bring. The up-conversion 
technique can be used with any of the 
other mixer circuits as well. 

The 7360 mixer operates as a very 
linear switching circuit. Attempts have 
been made to improve the technique and 
to develop semiconductor equivalents. 
Perhaps the ultimate performance so far 
was also by Squires with a dual-triode 
switching mixer (fig. 11A) in a receiver 
that handled 3-volt rms signals within 10 
kHz of the desired signal, and 25-volt 
signals 10% removed, without cross-mod. 

He used a 6DJ8 tube and the oscillator 
injection had a square-wave characteristic. 
The tube was biased as a class-C amplifier 
and the oscillator had sufficient ampli¬ 
tude to drive the grids positive. The signal 
was alternately switched to ground 
through the two tubes by the oscillator 
injection voltage. A stage of rf amplifica¬ 
tion was used ahead of the mixer which 
worked into a 6-kHz wide filter. A 
somewhat similar scheme using semicon¬ 
ductors (fig. 11B) has been tried, but 
details on its performance are not avail¬ 
able. 5 The signal is amplified in Q3 and 
alternately switched to ground through 
Q1 and Q2 and the output transformer. 

rf amplifiers 

If an rf amplifier must be used, the 
rule is to use only enough gain to override 
the mixer noise, using any excess gain to 
provide additional rf selectivity either by 
adding tuned circuits or tapping down on 
the existing tuned circuits to improve Q. 
In general, the best rf amplifier devices 
are vacuum-tube pentodes or triodes in 
the cascode circuit. Next in order are fets. 
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and last are bipolar transistors. When 
receivers must be all solid-state, circuit 
designers have gone to power fets and 
power bipolars for rf amplifiers in order 
to improve strong signal performance. 3 ' 6 

Rf amplifiers must be adjusted experi¬ 
mentally to determine the best bias, plate, 
screen, drain or collector voltages. If 
the gain is higher than required it should 
not be reduced by changing the operating 
conditions, but by adding rf selectivity 
through additional tuned circuits, looser 
coupling or tapping down. 

gain control 

The method by which the front-end 
gain is controlled is important to strong- 
signal performance. As shown in fig. 5, if 
a conventional gain control method is 
used which changes the operating point 
of the device, it results in serious degrada¬ 
tion in the ability of the device to handle 
strong signals. The preferred method of 
manual gain control is a resistive attenu¬ 
ator ahead of the first active device (fig. 
12 ). 


6dB iBdB 



O 


ANTENNA 

e 

fig. 12. Two types of attenuators which may be 
used to control signal input to communications 
receivers. Step attenuator is shown in (A); 
simple potentiometer attenuator is shown in 
(B). 





fig. 13. Age voltage-controlled attenuator cir¬ 
cuits using PIN diodes. In the circuit in (B), 
with +6 volts on the age line, minimum 
attenuation is 1 to 2 dB (CR1 and CR3 off, 
CR2 on). With +10 volts on the age line, 
miximum attenuation is 38 dB (CR1 and CR3 
on, CR2 off). 


voltage-controlled attenuator using PIN 
diodes ahead of the first stage. A single 
diode attenuator is shown in fig. 13A and 
a more complex three-diode version with 
both forward and reverse biased diodes is 
shown in fig. 13B. 7 ' 8 The designer must 
be alert to the possibility that the cross¬ 
modulation level of the diodes can be less 
than that of the amplifier or mixer device 
that they are intended to protect. 

selectivity 

Rf selectivity is important in the 
search for the ultimate in strong-signal 
capability since a perfect rf filter will 
eliminate all forms of strong signal inter¬ 
ference. Crystal-lattice filters are available 
throughout the high-frequency range and 
are the near perfect answer for fixed 
frequency operation. 9 ' 10 Unfortunately, 
if you are interested in more than a few 
fixed channels you must go on to less 
perfect filters. 

Helical resonators are perhaps the next 
best rf filters (fig. 14B). They are not 
easily adaptable to continuous tuning and 
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they become quite bulky in the high-fre¬ 
quency range, but they can give Qs of 
1000 or more which results in band- 
widths of 1 kHz per MHz; 14 kHz at 14 
MHz for example. 1 °> 11 >* 2 - 13 



o 

fig. 14. Four-circuit rf filter (A), and helical 
resonator (B). 

Cascaded tuned circuits are also ef¬ 
fective and most modern receivers have at 
least two such circuits between the an¬ 
tenna and first stage, and some have as 
many as four. One arrangement is shown 
in fig. 14A. 
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integrated-circuit 

speech clipper 


Rf clipping 
with the LM-373 
i-f strip 1C 
provides low distortion 
and superior 
bandpass shaping 


Almost all types of speech processors, 

and their vices and virtues, have 
been discussed in these pages. The 
"audio-rf-audio" low-level processor, as 
represented by the Comdel CSP-11, has 
yet to be examined in detail. The method 
used in the Comdel unit provides speech 
clipping and filtering analogous to that of 
rf clippers, but the processed waveform is 
supplied to the ssb exciter input stage at 
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audio level. A significant increase in 
average-to-peak talk power is claimed. 1 

operating principles 

A block diagram of the Comdel unit 
appears in fig. 1. A closed-loop system is 
used, with output at the original audio 
frequency. Instantaneous amplitude limit¬ 
ing occurs, but does not introduce any 
harmonic components. 1 

The microphone input signal is ampli¬ 
fied and mixed with a local-oscillator 
signal, which is common to the balanced 
modulator and product detector. Two 
filter stages are used, which must be 
capable of passing a signal for ssb service. 
The filtered signal is clipped, passed 
through another (identical) filter and 
applied to a product detector. The result¬ 
ing audio signal, which is further pro¬ 
cessed by a low-pass filter, may be ap¬ 
plied to an ssb exciter input stage. 

The unit to be described consists 
basically of two ICs, a fet local oscillator, 
a balanced modulator, and two mechani¬ 
cal filters.* 

*A possible source for the filters is Star-Tron- 
ics, Box 17121, Portland, Oregon 97217. The 
MFC-8040 and LM-373 are available from 
Circuit Specialists, Box 3047, Scottsdale, Ari¬ 
zona 85257. Helpful information on the 
MFC-8040 and LM-373 will be found in the 
bibliography at the end of the article, editor. 
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In fig. 2 a Motorola MFC-8040 is used 
as a low-noise audio stage, followed by a 
diode ring modulator and an usb 500-kHz 
Collins mechanical filter (BW = 2.75 
kHz), which drives the age stage of a 
National Semiconductor Products 
LM-373. Output from this stage at pin 9 
is clipped and filtered by a second filter 
and reinserted at pin 4 of the LM-373. 


causes the MFC-8040 to overload on loud 
speech. The input to this stage is there¬ 
fore shunted with a level pot. A sub¬ 
miniature Allen-Bradley unit is available 
in a blister pack, which can be easily 
mounted on the circuit board. 

The modulator and clipper diodes 
were on hand and were carefully matched 
for low forward resistance. There may be 



fig. 1. Block diagram of the Comdel CSP-11. 


Local-oscillator output at 500 kHz is 
coupled to the balanced modulator and 
also to pin 6 of the LM-373; audio is 
derived from pin 7. 

The beauty of the LM-373 is that its 
upper frequency limit is 15 MHz, thereby 
permitting the use of any popular filter, 
whether home-made with low-frequency 
surplus crystals or with readily available 
9-MHz units. 

circuit description 

The schematic of the 1C processor is 
shown in fig. 3. A microphone such as the 
Turner 454-C has excessive drive, which 


an advantage to using hot-carrier diodes 
in the clipper circuit. 2 

No special attention was paid to ob¬ 
taining carrier suppression other than 
observing physical symmetry in layout of 
modulator components, since the carrier 
is common to both modulator and detect¬ 
or. If it's desired to use the unit as an 
exciter base by providing the processed 
signal after the second filter to an exter¬ 
nal connector, then greater precision in 
balancing would be required. Capacitor 
Cl was found to be about 15 pF. The rf 
output may be monitored at J1 with an 
oscilloscope or low-frequency receiver. 


LM- 373 



fig. 2. Block diagram of author's speech clipper using two ICs. 
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shift the clipping point counter clockwise 
because of voltage drop. By the same 
token, a 30-volt battery used for the 
MFC-8040 and Q1 will be quickly de¬ 
pleted. A suitable power supply is shown 
in fig. 4. 

adjustments 

Preliminary adjustments are made to 
ensure that Q1 oscillates. (This circuit 
and helpful hints are given by Hank 
Olson, W6GXN. See reference 3.) 

With the output connected to an audio 
amplifier, the operation of the LM-373 
should be checked by listening for am¬ 
bient noise. If voltage is applied to the 
MFC-8040 but no speech is heard, you 
can at least be assured that the LM-373 is 


is useful here. Rf filtering at the processor 
input is necessary. 

The unit described is mounted on a 
2-1/2 x 4-1/4-inch pc board and placed 
inside a 3 x 5 x 7-inch chassis turned on 
its side, with a hand-fashioned one-piece 
cowl placed over the sides and top. It is 
painted to match Drake styling. 

conclusion 

Performance was all that was hoped 
for, but as expected, not much better 
than that of a typical age-type compres¬ 
sor in terms of additional sock to the 
signal. Direct comparisons were made 
with the speech processor described by 
K6PHT. 4 Scope displays were perhaps 
slightly fuller with the 1C clipper des¬ 
cribed here. On-the-air reports seemed to 
favor the clipper for over-all quality, but 
did not necessarily indicate its superiority 
in increased average-to-peak signal 
strength. 

It appears that low-level rf clipping is 
beneficial mainly with regard to low 
distortion and superior bandpass shaping. 
Another possible advantage over the 
age-type compressor appears to be greater 
dynamic range; that is, a lower threshold 
of background noise for the same amount 
of increased average-to-peak power. Judi¬ 
cious adjustment of the clipper gain and 
output-level controls bears out this con¬ 
tention. 
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Automatic 
channel monitor 
using 
TTL logic 


The purpose of a scanner is to allow 
several vhf receiving channels to be mon¬ 
itored automatically, thus eliminating 
manual switching between channels. In 
operation, a slow-running oscillator is 
turned on and off by the receiver squelch 
circuit. Flip-flops, controlled by the 
slow-running oscillator, alternately turn 
one receiver oscillator on and off, and the 
process repeats at the next receiver oscil¬ 
lator. When the scanned channel is active, 
the receiver squelch circuit stops the 
slow-running oscillator, which conditions 
the flip-flop so that the station can be 
monitored. 
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This article describes a scanner using 
TTL logic. Some of its features are 
summarized below. 

1. Either positive or negative logic can 
be used for squelch control. 

2. Oscillator switching and channel 
indication can be accomplished in 
several different ways. 

3. Etched circuit board or breadboard 
layout can be used. 

4. As many as 20 channels can be 
switched with the addition of com¬ 
patible devices. 

design considerations 

It was desired to produce a versatile, 
inexpensive, simple, and reliable unit. 
TTL logic provides easy interface with a 
wide variety of receivers, is reliable, and 
has recently enjoyed price reductions. 

operation 

Three two-input NAND gates are used 
as an oscillator whose frequency is de¬ 
termined by a Ik resistor and 300 juF 
capacitor (fig. 1). The fourth NAND gate 
connects the oscillator to a counter (four 
internally connected flip-flops). When the 
oscillator gate is off (LO input), the 
counter remains at its last count. When 
the oscillator gate is on (HI input), the 
counter proceeds with an upward consec¬ 
utive count to eight. The counter is reset 
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automatically by a jumper from pin 11 to 
pins 2 and 3 and begins counting again 
from zero. This action continues until the 
squelch circuit gates the oscillator off. As 
the scanner counts, it sequentially turns 
on one receiver oscillator at a time by 


from being fed back to the scanner. It 
may also be desirable to bypass the 
scanner output for rf with a 0.001-/tF 
capacitor on each output. 

Note that the scanner is connected for 
receiving only. If the scanner is installed 



either forward biasing a diode connected 
to a crystal, or by applying bias directly 
to the oscillator circuit. Either a 
seven-segment readout or individually 
marked lamps can be used as indicators to 
identify the channel being monitored. 
The seven-segment readout is driven by a 
special decoder-driver 1C, which receives 
its input from the counter BCD output 
and translates the count to indicate the 
channel. Lamps may be driven directly 
from the decimal decoder. The oscillators 
can be driven from the decimal decoder 
directly or by an inverter following the 
decoder, depending on the voltage sense 
required to switch your receiver oscillator 
circuit. It is recommended that series 
diodes be used at the scanner output to 
the oscillators to prevent receiver voltages 


in a transceiver that uses a common 
switch to change both receive and trans¬ 
mit channels, ensure that the transmit 
crystal does not become enabled by the 
scanner, or you may transmit on several 



SKIP 


51 - SPOT TOGGLE 

52 * SPST NORMALLY CLOSED PUSHBUTTON 

fig. 2. Suggested circuit for manual override 
control. 
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channels at the scan rate. It's best to 
choose a switch position for receive with¬ 
out crystals in either the receive or 
transmit socket. Use this switch position 
to enable the scanner. When in radio 
contact, switch the channel selector to 


70 RCVR 
OSC 
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fig. 3. Receiver oscillator control circuits. Meth¬ 
od A switches crystal directly; method B 
switches bias to oscillator. Circuit in C is for 
oscillator control in Regency receivers. 

the appropriate position and disable the 
scanner; that is, don't put the scanner in 
hold and attempt to transmit! 

inputs 

power supply. The unit requires +12 V at 
220 mA if you use the zener circuit, 
squelch. Provision is made to accept 
either: 


A. A +5-volt signal to enable scan and a 
zero-volt signal or ground to stop scan. 

B. A +5-volt signal to stop scan and a 
zero-volt signal or ground to enable scan. 

The choice of A or B depends on the 
voltage available from your receiver 
squelch circuit. For situation A, use the 
complete input circuit with two transis¬ 
tors (fig. 1). For situation B, use only one 
transistor and be sure to use a high-value 
base resistor (100k or more) to prevent 
loading your receiver squelch circuit. 

The scanner will work without the 
switches, but for convenience and flex¬ 
ibility, switches are recommended. This is 
especially true if one of the monitored 
channels is a repeater. A toggle switch can 
be used to change from auto to hold, and 
a momentary pushbutton switch can be 
used to skip from one channel to another. 
See fig. 2. 

outputs 

channel indication. If you are using a 
seven-segment readout, wire the unit as 
indicated for that section. If you are 
using indicator lights, one end of each 
lamp can be tied together and connected 
to a positive voltage, depending on the 
lamps used. The other end of each lamp 
can then be connected to the appropriate 
7445 or 7442 terminal. The 7445 can 
handle up to 30 volts and sink as much as 
80 mA, although low-current, low-voltage 
lamps are preferred. 

control of oscillators 

This scanner can switch oscillators and 
indicate channels in several different 
ways. The standard version, shown in fig. 
1, is used with a seven-segment readout 
and controls an oscillator similar to that 
indicated in figs. 3A and B by applying 
forward bias to a diode or by biasing the 
oscillator directly. If more than 4.5 volts 
are needed to operate an oscillator, use an 
open collector inverter (7406) instead of 
the "totem pole" output inverter (7404). 
The 7404 should not be operated above 5 
volts. The 7406 can be operated with 30 
volts on the open output (although pack¬ 
age V cc must remain at +5 volts). If you 
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use lamp indicators, you can connect 
them to each 7442 output, provided the 
lamps require 5 volts or less. 

special case -- the Regency receiver 

Some receiver oscillators don't lend 



fig. 4. Component layout. Indicators can be 
numbered lamps or 7-segment readout devices. 


themselves to an easy switching method, 
such as described above. Fig. 3C is an 
example of a scheme for switching oscil¬ 
lators in the Regency receiver. The diodes 
are at +8 volts and rf ground. Each diode 
cathode is connected to an oscillator 
crystal. The common side of the lamp is 
tied to +12 volts. When the 7445 ouptut 
is off, 12 volts appear across the lamp and 
resistor. This causes the diode to be 
reverse biased, keeping the crystal above 
rf ground. When the 7445 ouptut goes 
LO (ground) the lamp turns on, current 
flows from the +8-volt source through the 
diode and resistor to ground, which 
causes the diode to be forward biased. 
This action provides an rf path for the 
crystal to turn on. 

Referring to the layout diagram, fig. 4, 
the following procedures also apply if the 
scanner is to be used with the Regency. 

Insert diodes in place of the pull-up 
resistors. Insert resistors (2 to 4k; value 
determined by trial) in the 7404 socket 

*This scanner is available in kit form from 
Hamtronics in Rochester, New York. For infor¬ 
mation, send a self-addressed, stamped envelope 
to Jerry Vogt, WA2GCF, Hamtronics, Inc., 182 
Belmont Road, Rochester, New York 14612. 


between pins 1&2, 3&4, '5&8, -88t9, 
10&11, and 12&13. (Do not use the 
7404.) If you wish to use a digital 
readout, replace the lamps with Ik re¬ 
sistors and connect the common side to 
+ 12 volts. 

construction 

Assembly is straightforward. If an 
etched circuit board is used, follow the 
parts layout diagram, fig. 4. If you're 
breadboarding, any logical layout will 
work. Note proper device orientation: 
diode cathodes have a band: 1C dot 
locates pin one. Inputs and outputs are 
labeled on the drawing. A parts list 
appears in table 1.* 


table 1. Parts list. 

item 

description 

SN7400 

gate 

SN7490 

counter 

SN7442 

decoder 

SN7446 

decoder 

SN7404 

inverter 

2N4140 

NPN transistor 

1N914 

diode 

1N751A 

zener 

300 [IF 

capacitor 

27 ohm 2W 

resistor 

100k 

resistor 

10k 

resistor 

lk 

resistor 

7 segment readout 

readout socket 

board 



quantity 

1 

1 

1 

1 

1 

2 

6 

1 

2 

1 

1 

2 

7 

1 

1 

1 


summary 

These examples indicate the versatility 
possible with the scanner. You can supply 
it with either positive or negative logic for 
squelch control. You can control either 
positive or negative logic oscillators. High¬ 
er voltage loads can be switched using the 
open-collector gates. A choice of lamps or 
seven-segment readout is available. Add¬ 
ing another inverter from the decoder and 
removing the counter reset allows ten 
oscillators to be controlled. By adding 
one flip-flop and another decoder, as 
many as twenty oscillators can be con¬ 
trolled. 

ham radio 
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The Plessey SL600 series of integrated 
circuits for use in transmitters, receivers 
and other communications systems is 
now in use all over the world, and Plessey 
continually receives inquiries from radio 
amateurs who want applications data on 
the different SL600 circuits. In the hope 
of satisfying this need, G8FNT, a linear 
applications engineer for Plessey, has pre¬ 
pared this article. 

The Plessey SL600* series of ICs 
includes rf and i-f amplifiers with low 
cross-modulation and good age; audio 
amplifiers with and without age, high-per¬ 
formance balanced modulators and 
speech age generators. Also included in 
the series is a complex circuit containing 
a-m and ssb detectors, and a CW-operated 
age system. 

This article describes some trans¬ 
mitters and receivers that are based on 
the use of SL600 ICs, but does not 
cover the audio sections or high-power 
rf amplifiers. The first part of the article 
describes a variety of communications 
systems which use Plessey ICs. The latter 
part of the article gives circuit details and 
comments on some potential causes of 
trouble experimenters might run into. 

*The complete line of Plessey SL600 ICs is 
available from Circuit Specialists, Box 3047, 
Scottsdale, Arizona 85257. Write to them for 
their complete price list, or see their advertise¬ 
ment in this issue. 
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receiver systems 

The simplest receiver which can be 
built from SL600 ICs is the direct-con¬ 
version unit shown in block form in fig. 
1. This direct-conversion receiver, also 
known as a synchrodyne, can be used for 
the reception of a-m, ssb and CW. The vfo 
is tuned to the carrier frequency in the 
case of a-m and ssb, and a few hundred 
hertz away for CW. Upper and lower 
sidebands are equally well detected by 
this receiver, and if the audio passband is 
limited, it is quite selective. 

However, if this simple direct-conver¬ 
sion receiver is used to receive an up¬ 
per-sideband ssb signal adjacent to 
another ssb signal only 2 or 3 kHz away, 
the interference will be quite severe. This 
interference can be removed, and only 
one sideband detected, with the more 
complex phasing system shown in fig. 2. 

The direct-conversion receiver in fig. 2 
uses rf and audio phasing to cancel one 
sideband, so it is truly a single-sideband 
receiver. In this circuit it is necessary to 
have accurate phasing of the signals, and 
well matched gain in the two audio 
channels feeding the summing stage. The 
upper or lower sideband may be selected 
by reversing the audio phasing. (The rf 
phase may also be reversed for the same 
purpose, but switching the audio is 
easier.) The system in fig. 2 detects the 


S-meter. Depending upon the sensitivity 
required and the audio gain available, one 
or two rf amplifiers may be used. The 
SL610 1C has a gain of 20 dB, and 
frequency response to at least 146 MHz. 
(This performance, which exceeds that 
shown on the SL610 data sheet, depends 
on very careful layout, very short leads 
and very great attention to coupling and 



fig. 1. Block diagram of the most simple 
direct-conversion receiver which can be built 
with Plessey SL600 ICs. 

decoupling of power supplies and age. 
However, amateurs who use the SL610 
on two meters find that the performance 
at these frequencies is satisfactory.) 

Other ICs which may be used for the 
rf amplifiers are the SL611 and SL612. 
The SL611 provides 26 dB gain and is 
usable to 80 MHz; the SL612 has 34 dB 
gain with frequency response to 15 MHz. 
The amplifier you choose, here and in the 
other systems to be described, depends 
upon the frequency and the gain re- 



fig. 2. Block diagram of a phasing-type direct-conversion ssb receiver. 


lower side-band when the upper channel 
phase shift is positive. 

Another direct-conversion receiver is 
shown in fig. 3. Whereas the circuit of fig. 
1 is subject to interference, is not very 
sensitive and has no age, the circuit of fig. 
3 has rf filters to minimize cross-modula¬ 
tion, an rf amplifier, age and perhaps, an 


quired. The SL612 has the extra advan¬ 
tage of lower current consumption and 
slightly lower noise figure. 

conventional superhet 

A much more conventional superhet 
receiver is shown in fig. 4. This design 
consists of an rf stage with age (which 
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would probably be an SL610 1C), a mixer 
(SL640 or SL641), an i-f filter (LC, 
crystal or ceramic), an i-f amplifier with 
age and a detector. 

The i-f amplifier could be one or two 
stages, depending on the sensitivity re¬ 


age output of SL623 and the audio-de¬ 
rived age provided by an SL621 con¬ 
nected to the ssb output of the SL623. 

The i-f filter may also be switched, 
with a narrow bandwidth filter for ssb, 
and a wider one for a-m. To detect 



fig. 3. Practical direct conversion receiver can be used successfully on the amateur high-frequency 
bands. 


quired, but age would normally be ap¬ 
plied to only one stage. An SL640 or 
SL641 would be suitable for the ssb and 
CW detector, followed by an SL621 to 
provide audio age. If a-m operation is 
required, an SL623 could be used. This 1C 
also generates carrier age, and when used 
with a bfo, detects CW or ssb. 

For fm detection either the SL432 or 
SAA570 may be used, but a separate 
carrier detector is required to provide 
automatic gain control. 


narrowband fm, a detector such as the 
SL432 or SAA570 is connected to the 
output of the second SL612C. During 
narrowband fm reception age is taken 
from the SL623. 

Double-conversion superhets may also 
be designed using SL600-series ICs, but 
with modern filters, double-conversion 
superhets are rarely needed on the ama¬ 
teur high-frequency bands. However, they 
are occasionally used on uhf or where 
complex tuning systems are required. 



fig. 4. Layout of the basic superhet receiver. 


A more complete superhet circuit 
which features front-end tuning and both 
a-m and ssb detection is shown in fig, 5. 
The output of the audio stage is switched 
between the two detector outputs of the 
SL623 1C. The age line, which also drives 
an S-meter, is switched between the CW 


Inasmuch as the same techniques are used 
as in the single-conversion superhets 
shown in fig. 4 and fig. 5, no double-con¬ 
version designs will be described here. 
However, it should be noted that SL600 
devices have high gains, and you should 
avoid using too many amplifying stages. 
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ssb exciters 

A basic filter-type ssb exciter is shown 
in fig. 6. The audio and a low-frequency 
rf signal from an oscillator (the bfo if the 
exciter is part of a transceiver) are mixed 
in an SL640 1C. The SL640, as a result of 


phase shifted so that two separate, 
equal-amplitude audio signals with a 90° 
phase difference are obtained. These 
audio signals are applied to the signal 
inputs of two SL640 ICs, rf reference and 
quadrature signals are applied to the 



fig. 5. Complete superhet communications receiver for ssb, a-m and CW. Fm detection can also be 
added as described in the text. 


its good carrier rejection, provides a clean 
dsb suppressed-carrier signal at the out¬ 
put. This dsb signal is passed through a 
narrow bandpass filter to remove one 
sideband. The remaining sideband is con¬ 
verted to the final operating frequency by 
another SL640. The image is removed by 
a filter, and the output is connected to a 
linear amplifier. 

A more complete filter type ssb ex¬ 
citer with automatic level control (ale) is 
shown in fig. 7. In this circuit the 


carrier inputs, and the two output signals 
are summed. 

If the audio and rf reference signals are 
applied to one modulator, and the quad¬ 
rature audio and rf signals are applied to 
the other, the lower-sideband outputs will 
be in phase and will add. The upper-side¬ 
band outputs will cancel, providing a 
lower-sideband output. Similarly, if the 
audio reference and carrier quadrature 
signals are applied to one modulator, and 
the audio quadrature and carrier refer- 



fig. 6. Basic filter-type ssb exciter. 


SL610C amplifier is controlled by an ale 
signal which, in most cases, is derived 
from the final amplifier stage, either by a 
threshold detection system or by grid-cur¬ 
rent detection in the output tube. 

A phasing-type ssb exciter is shown in 
fig. 8. The audio speech signal, which 
must normally have limited bandwidth, is 


ence are applied to the other, upper-side- 
band output is obtained. 

This method of generating ssb appears 
attractive in many respects, and has the 
advantage that no expensive filters are 
required. Also, the carrier frequency may 
be varied so no further frequency con¬ 
version is necessary. Unfortunately, the 
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phasing systems has one serious draw¬ 
back: To keep the undesired sideband 40 
dB below the desired sideband, the phas¬ 
ing, both audio and rf, must be accurate 
within 2°. Also, the amplitude of the rf 
carrier applied to one modulator must be 
adjusted to minimize second sideband 


figs. 5 and 7 or figs. 2 and 8, you'll note 
that ssb transmitters and receivers of the 
same types are quite similar. Therefore, 
with a little signal switching, it is possible 
to make one set of SL600 ICs perform as 
both a transmitter and a receiver. This, of 
course, saves both on SL600 ICs and 



fig. 7. Ssb transmitter with automatic level control (ale). 


generation, and carrier leak must be 
minimized in both modulators. 

However, despite the adjustment prob¬ 
lems, this method of obtaining a ssb 
signal is very popular, probably because 
no expensive filters are required. The 
system shown here is compatible with the 
direct-conversion receiver in fig. 2, and a 
very simple ssb transceiver can be built by 
combining these two systems. 

amplitude modulation 

Since a-m is merely double sideband 
with carrier, an SL640 may be used as an 
amplitude modulator if carrier leak is 
increased. If a 15k resistor is connected 
between pin 2 of an SL640 and ground as 
shown in fig. 9, there will be sufficient 
carrier on the output of the SL640 for 
a-m. By switching the resistor in and out 
of the circuit either a-m or dsb may be 
produced. If you also switch the filters 
following the SL640, a-m, dsb or ssb may 
be obtained from the same SL640 with 
the same inputs. With this simple arrange¬ 
ment you can build a multi-mode trans¬ 
mitter with very few components. 

transceivers 

If you look over the illustrations in 


*Vogad is an acronym for voice-operated 
gain-adjusting device. 


expensive filters. Fig. 10 shows the block 
diagram of a typical ssb transceiver based 
on the use of SL600-series ICs. 

rf clipping 

As has been noted by a number of 
designers, audio limiting and audio clip¬ 
ping are not useful techniques for increas¬ 
ing the average-to-peak power ratio of ssb 
transmitters, although audio age is (de¬ 
rived, perhaps, from an SL622 vogad* 
circuit). If dipping is used, it must be 
performed on the rf ssb signal and the 
clipped signal must be filtered to remove 
splatter. 

The rf clipping system shown in fig. 11 
needs careful initial adjustment but yields 
remarkably good results. The input audio, 
which should be age controlled, is con- 



fig. 8. Phasing-type ssb exciter. 
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verted to ssb in the basic system; then the 
ssb signal is clipped by a symmetrical 
peak clipper. The signal is then refiltered 
to remove splatter and is passed through 
an ale amplifier and converted to the final 
operation frequency. The audio input 
level must be adjusted so that clipping is 
not so excessive that it destroys intel¬ 
ligibility. 

If the clipper is replaced by a Schmitt 
trigger, and the audio input is given 12 dB 
per octave pre-emphasis above 1 kHz, a 
class-C power amplifier may be used. The 
output signal is received as ssb, although 
it has slight distortion. This arrangement 
provides a peak power equal to mean 
power during speech. If carrier leak is 
allowed to occur during pauses in speech 
so that the transmitter is always deliver¬ 
ing the same power to the antenna, tvi is 
much reduced. In this case ale — and 
hence the SL610C — is not needed. 

other systems 

The Plessey SL600 integrated circuits 
may also be used in various other parts of 
amateur communications equipment. Fig. 
12 shows a mixer vfo which mixes the 
output of a low-frequency vfo with a 
crystal-controlled signal to produce a 
stable high-frequency vfo. With this cir¬ 
cuit in a multiband receiver, several 


crystals may be used to tune several 
different bands with one vfo. 

An 1C age system which is designed to 
stabilize the amplitude of an rf carrier is 
shown in fig. 13. A simple low-power 1C 
linear amplifier is shown in fig. 14. In this 
circuit the value of the emitter resistor 



fig. 9. Amplitude modulator using a Plessey 
SL640 1C. 


depends upon the power transistor used 
in the output stage. 

If audio squelch is required in a 
receiver, the system shown in fig. 15 will 
provide it. This circuit is based on the 
fact that if pin 7 of an SL630 audio 
amplifier is grounded, the circuit is 
muted. The circuit illustrated, when turn- 



fig. 10. Complete ssb transceiver based on the use of Plessey SL600 ICs. During transmit the 
SL610C, SL621C and audio output stage are turned off; during receive the linear amplifier and 
SL622 are turned off. 
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ed on, insures that the SL630 is muted 
until the age reaches a preset level. This 
prevents unwanted receiver noise when 
no signal is being received. The age signal 
may be derived from an SL621, SL623 or 


in block form in fig. 5. Perhaps the easiest 
way of explaining the use of the SL600 
family of ICs is to describe this circuit 
and its operation in detail. 

Starting from the antenna, the input 



fig. 11. Ssb transmitter with rf clipping. 


other sources. Any high-beta silicon NPN 
transistors are suitable for this circuit — a 
Plessey SL301C monolithic dual transis¬ 
tor is shown here. 

A VOX system may be easily added to 
any transceiver which uses the SL622 as a 
microphone amplifier. A possible circuit 



fig. 12. Basic circuit for the mixer-vfo. 

is shown in fig. 16. It consists of an 
op-amp which is switched by the age 
voltage of the SL622, and in turn switch¬ 
es the transmit-receive relay in the tran¬ 
sceiver. The transistor may be any 
high-gain silicon type which can carry the 
relay current. However, a Darlington 
arrangement must be used to make sure 
the relay turns off again. This is because 
the minimum output of the op-amp can 
sometimes be more than 0.7-volt above 
the negative supply line; this is sufficient 
to turn on a single transistor. 

communications receiver 

The communications receiver circuit 
shown in fig. 17 is the same circuit shown 


filter depends upon the i-f and the band 
being tuned. It must be sufficiently nar¬ 
row to provide rejection at the image 
frequency (that frequency on the other 
side of the local oscillator from the 
wanted frequency and spaced the same 
amount from the oscillator frequency). If 
the image frequency gets through the 
input and mixes with the local oscillator 
it will produce an unwanted i-f signal. 

The SL610 rf amplifier is coupled to 
the input filter in such a way that the 1C 
is never inductively terminated. This is 
because the SL610 can become unstable 
if it looks into an inductance. The input 
coupling is also chosen so that the input 
filter Q is not lowered. 

If an SL610 input is connected to a 
source which might be inductive, the 
source should either be shunted with a 
few thousand ohms, or a few hundred 
ohms should be connected in series with 
the input to the 1C. The SL610 is biased 
by connecting the bias pin (pin 6) direct- 



fig. 13. Carrier age system uses one 1C. 
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ly to the input (pin 5). (This same biasing 
arrangement is used with all the other rf 
and i-f amplifiers in this receiver.) 

If an SL610, SL611 or SL612 are 
connected as shown in fig. 18, slightly 



fig. 14. Low-power linear amplifier stage. 

lower noise will result, but this is not 
usually worth the extra complexity. It is 
important that the input and output 
grounds on these devices be kept separate 
— output currents flowing through the 
input ground leads tend to produce in¬ 
stability. 

Both the age line and the SL610 
positive supply (which is shared with the 
SL640 mixer) are decoupled to ground. 
Ideally, this is not necessary, but rf on 
power supply and age lines can cause 
trouble with some circuit layouts. Where 
expense does not rule out decoupling, it 
is recommended. (The SL640 supply is 
not internally decoupled although that of 
the SL610 is.) To minimize the output 
current loop of the SL610 the SL640 
ground (pin 8) should be as near as 
possible to the output ground of the 
SL610 (pin 8). 

The output of the SL640C first mixer 
drives the input of the crystal filter. The 


40k 



fig. 16. Simple VOX circuit for use with 
SL622C. 


filter must be terminated by the correct 
impedance (pure resistance or resistance 
shunted by capacitance). If the resistive 
component is low enough, an SL641 may 
be used in the mixer circuit as shown in 
fig. 19. This is the case where SL640s are 
used: They may be replaced by SL641s in 
certain circumstances. 

When the output from the SL640 is 
taken at pin 6, it requires an external load 
greater than 560 ohms. This is because 
the pin-6 output is a low-impedance 
emitter follower and it must not be used 
to drive capacitive loads. Some filters 
have transformer-type inputs with low dc 
resistance to ground (less than 10 ohms). 
In this case the terminating resistor, as 
long as it is larger than 560 ohms, may 
also be used as the load resistor. In this 


RECEIVER 

RGCUNE 



fig. 15. Audio squelch system. 

case the dc blocking capacitor must not 
be used. 

Pin 2 of the SL640 and SL641 must 
be decoupled to ground through a 
low-leakage capacitor (less than 0.1 pA). 
The reactance of this capacitor must be 
less than 10 ohms at the lowest input or 
carrier frequency. The carrier input from 
the local oscillator should be 100 to 200 
mV rms and should be as free from 
modulation as possible. 

The broadband i-f amplifier following 
the crystal filter consists of two SL612 
ICs; age is applied to only one stage at pin 
7. The SL612 has a 70-dB age range, 
while the age range of the SL610C rf 
amplifier is 50 dB, giving a total for two 
gain-controlled stages of 120 dB. If both 
SL612 i-f amplifiers were age controlled. 
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the total would be 190 dB, which is too 
much. 

The positive power supply to the i-f 
stages and the SL640 detector is de¬ 
coupled, and care must be taken to make 
sure that ground currents at the output of 


terminated at its output. The input of an 
SL612 1C is approximately 5k in parallel 
with 4 pF. If necessary, this should be 
shunted (at ac only) by other resistors 
and capacitors to provide the correct 
filter-terminating impedance. 



CO 


6 BFO 

(200mV rms) 



the i-f strip cannot flow near its input as 
this would lead to instability. The best 
grounding arrangement for the i-f strip is 
shown in fig. 20. No other connections 
should be made to the i-f strip ground. 

The crystal filter must be properly 


fig. 17. Complete circuit diagram for a ssb 
communications receiver. See text for descrip¬ 
tion of each of the circuits. 

When age is applied to an SL612, its 
dc output potential changes. This low-fre¬ 
quency signal, if fed to the detector, will 
produce a change in the output, which, in 
turn, can produce additional age from the 
SL621 age generator which can cause 
very low-frequency stability or motor¬ 
boating. To prevent this, the coupling 
capacitor between the last SL.612 i-f stage 
and the SL640 detector should be as 
small as possible - about 330 pF is usual 
if the i-f is over 1 MHz. Another solution 
to this problem is to place a tuned circuit 
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at this point; this prevents the trouble 
and also reduces noise produced in the 
broadband i-f stages. 

The output of the SL640 detector is 
decoupled to ground at frequencies above 
4000 Hz with the 0.05 ^uF capacitor from 
pin 5 to ground. The load across pin 6 is a 
1000-ohm preset potentiometer. The 
audio output to the amplifier is taken 
directly from pin 6, but the audio for the 
SL621 age stage is taken from the po¬ 
tentiometer wiper. With this arrangement 
the age threshold can be adjusted so that 
noise in the antenna and receiver circuits 
does not turn on the age in the absence of 
a signal. The coupling capacitor to the 
SL621 should not exceed 1 fx F or low-fre¬ 
quency instability may result. 

The SL621 age generator will usually 
drive a 500-pA S-meter connected in 
series with 5100 ohms and three silicon 
diodes from the age output to ground. 
Occasionally, however, this is too much 
load for an SL621, and the transistor 
S-meter circuit shown in fig. 18 is prefer¬ 
able. The value of the emitter resistor 
depends upon the meter used, and is 
given by the following formula: 

where I is the full-scale current in mA and 
R is in kilohms. For a 1-mA meter, this 
works out to be 2700 ohms. With this 
circuit the S-meter reads linearly in dB; 
from zero to full scale is about 120 dB. 

The power supply to the SL621 must 
be well decoupled; 500 fxF from pin 4 to 
ground is usually sufficient, but if the 
audio output stage shares the same power 



supply, this value should be increased. If 
a series-stabilized power supply is used, it 
should have a source impedance of less 
than 1 ohm. 

The audio output stage may be an 
SL630, SL402, SL403 or other suitable 
audio power amplifier. 



fig. 18. Low-noise signal coupling to the SL61 0 
SL611 or SL612. 

other applications 

When SL600-series ICs are used in a 
transmitter or a transceiver they are used 
in much the same way as described above. 
However, since transmitters often contain 
rather large rf fields, particular attention 
must be paid to shielding and decoupling. 
In some cases it may be necessary to 
decouple individual stages. 

When mixing frequencies or generating 
ssb in a transmitter, the original input 
frequencies are not wanted in the output. 
The SL640 and SL641 have approximate¬ 
ly 30 dB signal and carrier rejection, but 
this may be increased with the circuit 
shown in fig. 21. With signal, but no rf 
carrier, R1 is adjusted for minimum 
carrier leak. All modulators used in trans¬ 
mitters may be adjusted in this way 



o 


o 

fig. 19. Circuits for matching the SL641 1C to fitters. 
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fig. 21. Signal and carrier-leak adjustment for 
the balanced modulator. 


although it is less important in filter-type 
systems than in phasing systems. 

The age characteristics of the SL610, 
SL611 and SL612 are temperature de¬ 
pendent. It is unwise to use a voltage on 
an age pin to set the gain of a stage. 
However, this may be done where age is 
applied to another stage in the chain to 
compensate for signal variations. 

The SL610, SL611 and SL612 tend to 
oscillate if they are required to drive a 
capacitive load. Such loads should be 
buffered by a resistance or another type 
of amplifier. For the SL610 and SL611 a 
47-ohm buffer resistor should be used; a 
150-ohm buffer resistor is used with the 
SL612. When an rf signal is taken from 
any of these SL600 amplifiers to points 
far removed, care must be taken to 
prevent instability caused by ground 
loops. 


using the SL623 

The SL623 1C combines the functions 
of a low-level, low-distortion a-m detector 
and age generator with a ssb demodu¬ 
lator. It was designed specifically for use 
in ssb/a-m receivers, and is not used in 
ssb-only receivers. A typical application 
for the SL623 is illustrated in fig. 22. 
Since the age output from this circuit is 
CW derived, if audio-derived age is re¬ 
quired for ssb operation, an SL621 
should be used. In the circuit of fig. 22 
the resistor between pins 2 and 5 sets the 
value of carrier at which age operation 
begins. The bfo signal should be a clean 
sine wave at about 100 mV rms. 

When using the SL623 all the de¬ 
coupling capacitors should go to one 
point. Also, the positive power supply 
should be decoupled. The SL623 is as 
sensitive to ssb as the SL640, but it 
requires 125 mV rms of a-m to activate 
the age. Therefore, greater i-f gain may be 
necessary. Despite statements to the con¬ 
trary in the data sheet, the SL623 func¬ 
tions to at least 30 MHz and, with 
reduced performance, to over 120 MHz. 

other devices 

The other members of the SL600 
family are the SL620, SL622 and SL630. 
The SL630 is an audio amplifier with 


+6V 
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voltage-controlled gain and up to 75 mW 
(6-volt supply) or 200 mW (12-volt sup¬ 
ply) output. When the SL630 is used with 
the SL620, which is similar to the SL621, 
it forms an audio age system. 1 The 
SL622 is a self-contained audio age sys¬ 
tem with an additional sidetone output 
which is not age controlled. These circuits 
are compatible with the rest of the SL600 
series, use the same power supplies and 
are packaged in the same T05 cases. 

summary 

In this article I have briefly described 
how the Plessey SL600-series ICs can be 
used in high-frequency receivers, trans¬ 
mitters and transceivers. It can be seen 
that, with the exception of power ampli¬ 
fiers and oscillators, high-frequency tran¬ 
sceivers can be built with SL600 devices 
for all functions. Vhf and uhf transceivers 
can be built with SL600 ICs in all but the 
rf and mixer stages. These modern ICs 
make the design and construction of a-m 
and ssb equipment extremely simple, and 



fig. 22. Suggested circuit for using the SL623C 
as a ssb and a-m detector. 


offer the home builder the opportunity 
to use complex, high-performance circuits 
which he would not consider if he were 
limited to individual transistor stages. 

reference 

1. James Bryant, G8FNT, "Miniature Micro¬ 
phone Preamplifier with AGC," ham radio, 
November, 1971, page 28. 
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solid-state 

noise blanker 


Complete 
construction details 
for a 
solid-state 
noise blanker 
that really works 
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In recent years there has been a rash of 
articles describing noise blankers and 
their virtues. Although the basic princi¬ 
ples. upon which the circuits depend are 
not new, the refinement of noise-blanker 
circuitry has come a long way with the 
help of modern solid-state devices. 

Since I'm a homebrew nut of the first 
order, every time an article appeared 
dealing with the construction of a noise 
blanker, I'd drop everything and start 
breadboarding. More often than not, the 
end results left much to be desired. 
Usually, the old fashioned noise clipper 
did a better job with far fewer compo¬ 
nents. This frustration soon led me to the 
point where I was ready to climb the 
walls. Just to play it safe, I went back to 
building sweep generators, counters and 
receivers without noise blankers. 

As this rest cure went into it's second 
year, I started to itch again. I found 
myself thumbing through my magazine 
collection and decided to give it another 
try. 

the circuit 

Nearly two years ago W2EGH des¬ 
cribed his version of a noise blanker, 
patterned after a vacuum-tube unit devel¬ 
oped by the R.L. Drake Company. 1 This 
led me to assume that there was still hope 
since better brains than mine had done 
most of the hard part. 

After the project finished me, I de¬ 
cided not to go back on the rest cure but 
to chance a few more weeks of 
cut-and-try orgies. In looking over some 
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of my old notes, I came across some ideas 
I had tried several years ago, using the 
RCA CA3028 1C, which had met with 
moderate success. Perhaps a combination 
of parts from each circuit could be the 
answer. 

The result was a noise blanker that 
worked. At least it did for me, and I 
figured it might for someone else. At any 
rate, I submit the circuit in fig. 1 which 
consists of a slightly modified version of 


component delayed the i-f signal just 
about long enough to assure coincidence 
of the gating pulse with the noise pulse it 
is supposed to cancel. The home-brew 
receiver I used in my experiments fortu¬ 
nately had these filters between stages, 
and it took my nimble brain only a week 
or so to discover why the blanker worked 
when haywired into this i-f system but 
wouldn't work when mounted up with 
it's own i-f stage less the filter. 


n 



fig. t. Circuit diagram of the solid-state noise blanker. All diodes are 1N914. 


the Drake pulse-forming circuitry with an 
added gate transistor which shuts off the 
CA 3028 i-f amplifier upon receipt of a 
noise pulse. The blanker input is con¬ 
nected to the receiver mixer output and 
operates at 455 kHz. 

The Murata dual-ceramic filter located 
between T1 and the input to the CA3028 
is not there to provide additional selectiv¬ 
ity, though it does that too. It is there 
because I accidentally discovered that this 


construction 

A PC layout is shown for the benefit 
of those desiring to duplicate the circuit. 
The i-f transformers can be found hanging 
on pegs at your local Radio Shack store. I 
used white core transformers for T1 and 
T2. Either the black or yellow core units 
may be used for T3. 

Use a switching transistor with low 
saturation voltage for the gate transistor. 
The 2N2369 and 2N3646 were both used 
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here and worked well. The MPF102 fet 
may give some trouble due to variations 
in characteristics, and more than one may 
be needed to obtain a unit suitable for 
use in this circuit. 


threshold control at full counter-clock¬ 
wise (no blanking). With a 12-volt supply 
the level at TP1 should be around 11 
volts. Turn the threshold control fully 
clockwise (maximum blanking). This may 
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Threshold control slightly Threshold control about 

advanced. one-third advanced. 

tig. 3. Typical performance of the solid-state noise blanker. 

Threshold control full on 


alignment 

Transformers T1 and T2 are peaked 
for maximum signal in the normal man¬ 
ner. Gain of the CA3028 i-f amplifier 
may be adjusted to suit your particular 
requirements by choice of the bypass 
capacitor from pin 4 to ground. If you 
already have sufficient i-f gain in your 


or may not cause the level to drop at 
TP1. The desired dc level at this time is 5 
volts. Use the 10k trimmer to make this 
adjustment. If things don't work out as 
prescribed, try a different MPF102. 

When I first started experimenting 
with blankers I built an ignition noise 
synthesizer, and found it invaluable for 



fig- 2. Full-size printed-circuit board for the noise blanker. 


receiver, leave it out altogether. If you 
need extra gain, try values between .001 
and 0,1 /jF. 

The 10k trimmer and T3 are best 
adjusted while observing the gate output 
at TP1 on a dc scope. Start with the 
trimmer fully clockwise and the panel 


testing. However, one of the small toy 
battery motors at idling speed will gen¬ 
erate some nice noise pulses for test 
purposes. Couple this source right to the 
antenna. With the threshold at minimum 
there should be no blanking pulses pre¬ 
sent at TP 1. 
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As the control is advenced, nega¬ 
tivegoing pulses will appear at TP1. When 
these pulses stretch all the way to ground, 
blanking of the i-f amplifier commences. 
Fig. 3 shows typical displays for various 
settings of the threshold control. Peak T3 
for best sensitivity. 

conclusion 

Now that it's my turn to make brash 
statements, let me say that noise blanker 
performance on impulse noise is excel¬ 
lent, changing unreadable signals into per¬ 
fect copy. Of course, you've heard all 
that before. The way I feel, though, is 
that if enough of this type of circuitry is 
published, perhaps eventually we'll be 
able to take the best from each and end 



Overall photo of the assembly 


up with what we've always considered to 
be the ultimate in performance, or at 
least a reasonable facsimile. 

Since some of the components may be 
a problem with prospective builders, I 
will try to help out if the demand is 
sufficient. I refer specifically to the 
Murata filter, PC board and Beckman 
trimmer. The rest of the components are 
quite common and easily obtained. 

I would like to hear from anyone 
interested in exchanging ideas along the 
lines presented above — if you're not on 
the cure. 


reference 

1. Frank Van Zant, W2EGH, "A Solid-State 
Noise Blanker," QST, July. 1971. page 20. 
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TOP HAT 

EPOXY 

EPOXY 

STUD- 

MOUNT 

PIV 

1.5 AMP 

1.5 AMP 

3 AMP 

6 AMP 

50 

.04 

.06 
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.15 

100 

.06 

.08 

.16 

.20 

200 

.08 
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.20 
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.12 

.14 

.28 

.50 

600 

.14 
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800 


.20 

.40 

.65 

1000 


.24 
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ZENERS 

All Units Tested end Guaranteed 


400 MILLIWATT UNITS — 3. 3.3. 3.6, 3.9. 4.3, 
4.7, 5.6, 6.2, 6.8. 7.5. 8.2. 9.1. 18. 22. 24. 27. 
Volts. 

1 WATT UNITS — 10. 11, 12. 13. 15. 16. 18. 
20. 22. 27, 30. 33. 39. 43. 47. 51, 56. 62. 68, 
75. 82. 91. 100. 110. 120. 130. 150, 160, 180. 
Volts. ALL UNITS 10% — 4 tor 11.00 ppd. 

5% — 3 tor $1.00 ppd. 


1 AMP MOLDED BRIDGE RECTIFIER 

200 Volt PIV Small Size — 
Manufactured By General In¬ 
strument. Ideal For P.C. Board. 
50c Each, 3 For $1.25 ppd. 



115 VOLT AC TRANSFORMER 
Secondary 12-0-12 Volts ® 800 
ma. Very Nice. $2.40 ea. ppd. 



Power Transformer. 115 Volt AC Primary. 
Secondary #1: 32-0-32 Volt 1 Amp. 

Secondary #2: 6.3 Volts. Low Current For 
Pilot Lights. Size 2 •/," > 2 %" i 3". 

Price: $2.50 Each ppd. 


6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each ppd. 


FACTORY NEW 

COMPUTER GRADE CAPACITORS 
___ 10.000 MFD @ 


40 


v. 


J I; 


Volts. Size is 2" die. 
x 3" high. Just right 
for that power sup- 

f »ly. $1.75 ea. or 3 
or $4.50 ppd. 


High quality Ameri¬ 
can Made TO-5 
Transistor sockets. 
Ideal for PC board 
use. 

10<* ea. ppd. 


100 kc. XTAL Octal Plug-in. High Quality. 

$3.50 ea. ppd. 

BACK IN STOCK 

Unpotted Toroids. All centertapped. 

88 mhy or 44 mhy. Your choice 5 for $2.00 ppd. 

15 for $5.00 ppd. 

Transformer — American Made fully shielded. 
115 Volt Primary 

Secondary #1 18-0-18 Volts (S 4 Amps 

Secondary #2 5 Volts (S' 2 Amps 

A very useful unit for LV Power supply use. 

Price — A low $4.75 ppd. 

SEND STAMP FOR BARGAIN LIST 
Pa. Residents add 6% State sales tax 
ALL ITEMS PPD. USA 

(m. uiein/chenker 

Ni K3DPJ BOX 353 • IRWIN, PA. 15642 
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I receiver-demodulator 


for 

RTTY net operation 


Some ideas for 
a simple but effective 
receiver/demodulator 
for unattended 
RTTY net operation 
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As more and more amateurs become 
interested in radio teletype and more 
sequential selectors become available 
there is bound to be an increasing interest 
in 24-hour standby circuits in which any 
amateur, so equipped, can send RTTY to 
any other station on the same net. This is 
possible even when the receiving station's 
operator is away from his station. To 
avoid tying up the regular station equip¬ 
ment, it is desirable to have separate gear 
for the net frequency. I would like to 
suggest an inexpensive way to set up the 
receiving and demodulating functions in 
one unit, separate from the normal sta¬ 
tion receiver and terminal unit. 

You will see in fig. 1 that I have 
included all the necessary functions for 
reception and demodulation. However, I 
have eliminated a number of the circuits 
usually associated with each process by 
combining functions in a single unit. 

After building forty ssb transceivers 
while on a recent five-year tour of the 
Republic of the Philippines, I got to 
respect the direct-conversion receiver. Al¬ 
though career commitments prevented 
my building a finished version of this 
unit, I feel confident that the design 
suggested here will be adequate for the 
intended purpose. 

The circuit is easy to construct with 
only three rf coils and two mixer input 
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coils. All other components are subject 
only to low frequencies and require no 
special work or critical placement on the 
circuit board. The design, though simple, 
has one advantage over many more so¬ 
phisticated designs as this receiver only 
copies the mark and space signals. Any 


above the transmitted mark frequency) 
could vary a considerable degree around 
the selected frequency without adversely 
affecting the operation of this unit. No 
oven would be necessary and almost any 
bargain priced crystal would do. This is 
not the case, though, with the two mark 




garbage between these signals does not 
get through the receiver as would be the 
case in a more conventional audio band 
pass filter type design. 

crystals 

It is interesting to note that the local 
oscillator frequency (about 2125 Hz 


and space frequency crystals in the filters 
at the input to the mixers. They have to 
be precisely adjusted and controlled — by 
an oven. 

The cost of obtaining accurate crystals 
(±20 Hz) might be a problem, but an 
enterprising amateur can easily get HC-6U 
crystals about 500 or 1000 Hz below the 
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required frequency and put them on 
frequency. Remove the metal top by 
mounting the two pins in a vise. While 
grasping the top of the case with a pair of 
pliers have a friend play a small propane 
torch flame on both sides of the case. It 
will be only about two seconds before the 
solder at the base of the case is melted 
enough for the top to be removed 
(straight up to avoid damaging the crys¬ 
tal). 

The crystal can be inserted in an 
oscillating circuit and the frequency can 
be adjusted upwards as much as 5 kHz 
by very easy rubbing with a little fine 
sandpaper mounted over the rubber 



fig. 2. Suggested filter circuit for use in the 
circuit of fig. 1. Capacitor Cl is 15 pF and 
capacitor C2 is 62 pF for use on the 7-MHz 
band. 


eraser on an ordinary pencil. Apply the 
sandpaper only to the plating — not on 
the quartz. Work a little on each side of 
the crystal. I have found that some 
crystals actually improve in activity with 
this treatment. Be sure to blow off 
any dust before making frequency 
checks. 

Remember, though, that replacing the 
cover and connecting the cover to ground 
will have quite some effect on the final 
frequency. I found that grounding the 
case shifted the oscillating frequency of 
most 7-MHz crystals down about 75 Hz. 
If the unit is eventually to be grounded, it 
should be checked with the case ground¬ 
ed. However, when grinding and testing, 
you do not have to reseal the HC-6/U 
case each time you want to test the 
oscillating frequency. Just replace the 
cover and try it. 


Also, it is not absolutely necessary to 
reseal the case at the end of the pro¬ 
cedure if the crystal is going to be used in 
a reasonably constant atmosphere. Seal¬ 
ing, of course, will give far better 
long-term stability. 

Resealing is not hard, though. There is 
a small vent hole near the top of the case 
which should be opened with a small drill 
and sealed last. Excessive heat while 
soldering the case to the base can lower 
the crystal's operating frequency by 
about 100 Hz. I've found a fairly effec¬ 
tive technique is to clamp the crystal pins 
in a vise, install the cover (heat sinked 
with a large clothes pin to which a couple 
of brass plates have been attached) and 
then solder just about one quarter of the 
base at a time — allowing the assembly to 
cool between the solderings. With a little 
experience on this job a fellow can allow 
for this shift and solder the base of the 
case all at once (but still using the heat 
sink, of course). I've built about a 
hundred crystal filters — at first the work 
is very slow but it becomes easier with 
experience. 

The balance of the circuitry is so basic 
and simple that it doesn't need any 
further treatment in this article. 

reference 

1. Irvin M. Hoff, W6FFC, "Mainline ST-6 
RTTY Demodulator," ham radio. January, 
1971, page 3. 
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“I spent $1572.39 getting set up, and now 
I can’t think of a thing to say.” 
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Operating SSTV is easy. 
□ True or □ False 

How much do you really know about the newest activity in 
amateur radio? Take this 3 minute TRUE-FALSE quiz and see. 


T F 

1 A slow scan television pic- □ □ 
ture is similar to that pro¬ 
jected on TV. 

2 Motion can be portrayed □ □ 
on slow scan television. 

3 To broadcast slow scan □ □ 
television just add a Rolx>t 
monitor and camera to 
your present station. No 
other equipment is neces¬ 
sary. 

4 Slow scan occupies no more Q Q 
space on the band than an 
audio signal. 

ANSWERS: 

1. False. The slow scan television picture is 
a greenish-yellow color which takes 8 sec¬ 
onds to transmit. Like radar, the image 
should be viewed in a darkened room for 
best results. Also like radar, as the picture 
progresses it has the appearance of being 
painted onto the screen by a bright writing 
line except that the line moves from top to 
bottom. 2. False. Motion results in a blurred 
picture. 3. True. Robot equipment is com¬ 
patible with all brands of amateur radio 
equipment and antenna systems. 4. True. 
The SSTV signal contains frequencies rang¬ 
ing from 1200 Hz to 2300 Hz. Therefore, it 

ROBOT 

- 


T F 

5 Any licensed amateur radio Q Q 
operator, except Novice, 

may operate SSTV. 

6 $295 each for a Robot □ Q 
SSTV monitor and camera 

is the lowest price in the 
world for SSTV equipment. 

7 Robot guarantees your sat- □ □ 
isfaction with all Robot 
equipment, or your money 

will be refunded. 

8 New SSTV operators all □ □ 
suffer from lack of sleep. 


is comparable to an audio signal. 5. True. 
6. 'I'rue, as far as we can determine. 7. True. 
8. True. New SSTV operators are so enthu¬ 
siastic about the fun of operating slow scan 
television, they hate to quit. 


Q Please send your new factory direct price list. 

□ Enclosed S _ Please send the following 

equipment via AIR Q or SURFACE □ 

□ Instruction Books $2 


□ Model 70 Monitor $295 

□ Model 80 Camera $295 

□ 25mm Ft.4 Macro Lens $54 




Call 



Pity State 

Zip 

I 

California residents add 5% sales 
include shipping. 

tax. Prices do 

not | 
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ROBOT RESEARCH, INC. 7591 convoy court, san oieoo, ca #2111 <ti«) 27S-M30 














grid-current 

monitor 


for the 

Heath HW-100 and HW-101 


A simple 
circuit modification 
for adding 
a grid-current meter 
to your HW-100 


The Heath SB-line of transceivers has a 
meter-monitoring advantage over the 
less-expensive HW-100 and HW-101. It is 
obvious that several items have been 
deleted from the HW series in order to 
cut the price but it is not necessarily 
detrimental to the operation of the equip¬ 
ment to have fewer monitor points. It 
would probably be more correct to say 
that the SB-line incorporates some luxury 
features over the HW-line. 

For example, the HW series uses a 
three-position slide switch for monitoring 
plate current, relative power output and 
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ALC. This is compared to a five-position 
rotary switch on the SB-line which mon¬ 
itors ALC, plate current, plate voltage, 
relative power output and grid current. 
The HWs are missing the high voltage and 
the grid current measurement. 

High voltage is of less importance since 
the power supply puts out all it can, and 
it's either there or it isn't! But the grid 
current is a good indication of ALC 
operation and a definite asset in tuning 
and alignment. You can have this mon¬ 
itoring point for just a little time, a little 
wire and a switch. 

installation 

By drilling a small hole in the front 
panel just below the meter and between 
the two slide switches, and installing a 
dpdt switch, you can effectively lift the 
meter out of its regular circuit and insert 



fig. 1. Grid-current monitor for the Heath 
HW-100 or HW-101. Only added part is SI, a 
dpdt switch. 
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it into the grid circuit as shown in fig. 1. 
Resistor R916 does not appear on a 
printed board. It is located on the under¬ 
side of the chassis on terminal strip BR 
near tube V8 of the final amplifier. 



fig. 2. Location of resistor R916 under the 
chassis. Two new wires must be run to the 
added meter switch. 

It is necessary to remove the cover 
that shields the coil assembly in order to 
gain access to the terminal strip. When 
you have located the resistor, solder a 
wire to each end as shown in fig. 2. Make 
sure the wires are long enough to reach to 
the meter. Route the pair of wires along 
the wiring harness, through the rubber 
grommet, to the other side of the 
under-chassis. Continue following along 
the harness to the front of the unit and 
feed the wires up through the hole in the 
board below the meter assembly. 

Before connecting the pair of wires to 
the meter switch, check continuity from 
the resistor to code the wires for correct 
polarity, see figs. 2 and 3. Connect the 
wires as shown. Remove the connections 
from the meter and transfer them to the 
switch, observing proper polarity. Then 
connect the meter. It will be easier to 



fig. 3. Modified wiring of the meter and panel 
switches. 


make this installation if the meter is 
removed from the panel hole until all 
connections are made. 

The switch should be one of the 
miniature types, either toggle or push¬ 
button. The momentary pushbutton is 
perhaps the most desirable since the 
added circuitry is only effective with the 
pushbutton depressed. At all other times 
the circuit remains normal. 

operation 

With the new switch actuated, the 
meter indicates grid drive, which is very 
helpful during tuneup. The indication is 
much sharper than previously when the 
transmitter is in the tune position and 
adjustments are being made with the 
drive preselector. The grid meter also 
provides an indication of ALC action 
during ssb transmission. No grid current 
(except occasional peaks) will be indi- 



fig. 4. Simple circuit for silencing the HW-100 
speaker when the headphones are plugged in. 

cated during ordinary transmission if the 
ALC is operating properly. 

Another annoying item in the HW-100 
is the system of converting from speaker 
operation to headphone operation. The 
original circuitry connects the head¬ 
phones in series with the speaker when 
the headphones are inserted in the phone 
jack. This is satisfactory as far as the 
headphones are concerned, but the speak¬ 
er is not completely silenced. The circuit 
in fig. 4 shows a quick fix. It requires a 
33-ohm resistor to be added at the phone 
jack and a length of wire to run between 
the phone jack and the 8-ohm speaker 
jack at the rear of the chassis. Rewiring 
the jack and grounding the output trans¬ 
former as shown does the trick. 

ham radio 
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W6SAI’s Antenna Books 


Bill Orr’s Newest WIRE 

WIRE ANTENNAS 

for Radio Amateurs — 

■ li ■ « w I w E*«y1 to nntwin*. 

tn«t *M out - 2 tM rough 100 rr>M»n' 

This 192 page book describes over 40 horizontal, vertical, and multi- ammmm 
band trap antennas. Invisible antennas for apartment houses, high how to build ^ 'mvttiw." .ot^n.. 
gain beam antennas. Covers novice antennas, tuners and ground sys* ln dtmcutt l ° c ^* on »' 

terns. It's all here in this exciting new book by "the antenna expert.” ^ 
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CUBICAL 

QUAD 


WILLIAM I. ORR, W6SAI 


Only $3.95 ppd. 


WIXIAMLONR. WBSAJ 


The “bible” on Quads 

ALL ABOUT CUBICAL QUAD ANTENNAS 

Long considered "THE BOOK” on Quads this latest edition has more 
information on these popular antennas than you will finl anywhere 
else. Everything you need to design, build and adjust your Quad for 
top performance. 

• Revised gain figures for Quads 

• Delta Quad, Swiss Quad, Birdcage Quad 

• Analysis of Quad vs. Yagi — which is best? 

• Miniature Quad construction and performance 

• Monster Quads — power gains up to 14! 

• Correct dimensions for single and multiband Quads, 6 thru 80 meters 

• Improved Tri-Gamma match feeds tri-band Quad efficiently with one line 
PLUS . . . Exhaustive detail on every aspect of quad antennas 

Only $3.95 postpaid 


The complete reference on beams 

BEAM ANTENNA HANDBOOK 

For many years the "BESTSELLER" on beam antennas, this handbook N 
covers all areas of the subject, both theory and practice. 

This new fourth edition has been updated to insure that the reader has 
the very latest information available. “ 

It includes many special features such as: 

• Correct dimensions - 6 thru 40 meters - 

• Are 40 meter compact beams worth the effort? _ 

• Exclusive 25 year bibliography of important beam antenna articles | 

Whether you plan to build or buy — DX or rag chew — you need this book i 

Just $4.95 Postpaid * 


om, 


BOOKS 



Greenville, New Hampshire 03048 


48 


february 1973 


More Details? CHECK-OFF Page 94 








Radio Handbook, 19th Edition 

by William I. Orr, W6SAI 

Latest updated edition of this famous hand¬ 
book which is the standard for engineers, tech¬ 
nicians and advanced amateurs. Explains in 
detail how to design and build all types of radio 
equipment. RTTY circuits, latest semiconductor 
and computer circuitry. 896 pages; hardbound. 

Only $14.95 

RSGB: 

Radio Communication Handbook 

Amateur Radio's most complete technical ref 
erence. This book covers virtually every phase 
of radio theory and practise in very complete 
and useful detail. Whether you use HF or VHF, 
SSB or RTTY you need this handbook. 


832 pages, hardbound 


The Radio Amateur’s Handbook 

ARRL Staff 

The standard reference for the radio amateur. 
Latest 1973 edition covers everything from the 
basics to such new areas as FM and slow-scan 
TV. The largest selling technical book ever 
published. 


702 pages, softbound 


Only $4.50 


SPECIAL HANDBOOK PACKAGE 
All 3 for just $27.50 
Save nearly $5.00 


Just $12.95 


CLOSEOUT SALE! 

A SPECIAL PURCHASE ALLOWS US TO OFFER THE 18TH EDITION (JUST NOW 
SUPERSEDED) OF W6SAI’s RADIO HANDBOOK (SEE ABOVE) FOR ONLY $7.95 
WHILE THEY LAST. 


BOOKS 


Greenville, New Hampshire 03048 


HANDBOOKS 

We have all three 


Contains comprehensive servicing data for 30 of the most popu 
lar UHF and VHF receivers now In use. including B & K. Brown 
ing. Johnson, Midland. Pace. Pearce-Simpson. Penneys. Realistic 
Sonar, and Teaberry. As the first guide ever released for scan 
ners and monitors, it is an invaluable aid for service technicians 
Its last-minute information includes schematics, voltages, align 
ment. parts lists, crystal formula data, pictorial presentations 
and general troubleshooting information. 


$4.95 Postpaid 


□ 


More Details? CHECK-OFF Page 94 
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integrated-circuit 

audio oscillator 


This tunable wide-range 
solid-state 
audio oscillator 
covers the 
frequency range from 
15 Hz to 40 kHz 
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For years I have had, sitting on the floor 
beside my workbench, a fine old Hewlett 
Packard Model 300 harmonic wave ana¬ 
lyzer. It never was really used much 
because more modern wave analyzers 
were available at work which required less 
nulling and twiddling. The sheer beauty 
of the old HP-300 in its huge varnished 
oak cabinet was the only thing that 
prevented its being scrapped out. 

Finally, in desperation for more 
work-shop space, the HP-300 was reduced 
to its component parts and carefully 
sorted into the various bins that make up 
my junk box. The cabinet was even used 
— as firewood (it turned out to be oak 
veneer). The largest and nicest compo¬ 
nent remaining was the dial assembly, 
drive mechanism and dual-variable capaci¬ 
tor unit. This trio had originally been the 
tuning of the HP-300, part of a Wien 
bridge oscillator covering 20 kHz to 40 
kHz. 

The more I looked at this marvel of 
mechanics, the more I conjured up pic¬ 
tures of an all solid-state audio oscillator 
built around it. One fine day, the design 
pieces — tuning assembly, cabinet, and 
integrated circuits — all fit together into a 
generator I have sentimentally called the 
HO-200. The original HO-200 is shown in 
fig. 1 with its old HP-300 dial (turned 
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down to remove the original etched cali¬ 
bration, and so it would fit on the front 
panel of the Bud C994 cabinet). 

Since few amateurs are likely to have 
an old HP-300 tuning assembly, work was 
undertaken to build a second HO-200 
that used readily obtainable components. 
The dual tuning capacitor for the second 
unit is made by the English firm of 
Jackson Brothers, Ltd., and is available 
here.* The vernier drive was made up 
from an old National Velvet Vernier, 
originally stripped from a tuning unit of a 
surplus transmitter. Such vernier drives 
are quite common and are integral parts 
of the National ACN and MCN dials. The 
basic planetary drives are also available as 
National parts AN-250 or AVD-250. The 
original dial of the vernier drive was 
discarded and a 5-inch aluminum disc 
fabricated to replace it. The finished dial 
is very similar to that of that used on the 
original HO-200, as can be seen in fig. 2. 

the circuit 

The HO-200 circuit (fig. 3) uses mod¬ 
ern integrated circuits for its gain blocks. 
The pA740 of Fairchild is an operational 
amplifier in monolithic form which has 
fet inputs. The fet input feature allows 
the use of the large resistance values 
necessary when you design for vari¬ 
able-capacitor tuning of a Wien bridge. 



fig. 1. The original HO-200 audio oscillator 
used a tuning dial from an old HP-300 harmon¬ 
ic wave analyzer. 


The typical input impedance of a pA740 
is 10 11 ohms. 

A low output impedance is provided 
by combining the p A740 with a Motorola 
MC1438R op amp follower. This power 
1C is packaged in a small diamond case 



fig. 2. New HO-200 audio oscillator uses readily 
available parts. 


for heat dissipation. The output imped¬ 
ance of the MC1438R is only 10 ohms, so 
it is capable of putting out considerable 
current. The MC1438R is used, as it was 
intended to be used, inside the closed 
loop with the op amp. (That is, the 
feedback to the top of the bridge is from 
the output of the MC1438R rather than 
from the output of the op amp alone.) 

The power supply, which provides plus 
and minus 15 volts, also uses an 1C — a 
dual regulator. The Motorola MC1468G 
assures that the oscillator is supplied a 
pair of equal, well-regulated voltages. The 
2N5191 and 2N5194 transistors associ¬ 
ated with the MC1468G in this dual-reg¬ 
ulator circuit pass the major part of the 
current, as is done in most 1C regulator 
circuits. 

The non-linear resistance which is used 
to stabilize the amplitude of oscillation is 
not a lamp bulb, as is most common in 

•The Jackson Brothers 5084/2/518H dual 
518-pF tuning capacitor is available from M. 
Swedgal, 258 Broadway, New York, New York 
10007. The price is $5.00. 
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Wien bridge oscillators. Instead, a ther¬ 
mistor is used. Of course, since a ther¬ 
mistor decreases resistance as it is heated, 
it must be placed in the top leg of the 
bridge. This is just the opposite of the 
lamp bulb, which increases resistance 
with temperature and must be placed in 
the bottom leg of the bridge. This dif¬ 
ference is illustrated in fig. 4. Other such 
uses of a thermistor in a Wien bridge is 
described in references 1, 2 and 3. 


Centralab PA-300 and two PA-0 sections. 
The two switch wafers were spaced about 
2-3/4 inches apart to allow room for the 
resistors. These ceramic wafer-switch 
sections appear to be of sufficiently good 
insulation for use with the high values of 
resistance involved. If you use series 
resistors as I did, teflon or ceramic 
standoff insulators could be used for 
additional terminals. 

Since the common terminal of the 



Inside view of the audio oscillator showing the tuning capacitor, range switch and copper-clad board 
used as a ground plane. 


construction 

The ranges that the HO-200 will cover 
are 15 to 200 Hz, 150 Hz to 2 kHz, 1.5 
to 20 kHz, and 3 to 40 kHz. Range 
switching is accomplished by changing 
resistance values in the positive feedback 
side of the bridge. It is important to use 
1% resistors here; I used deposited-carbon 
types. I used some series pairs of resistors 
to make up resistance values in order to 
avoid buying special values. 

The resistors were mounted by solder¬ 
ing them to the wafer terminals of a 
two-wafer switch assembly made up of a 


dual tuning capacitor is not grounded, it 
must be mounted in such a way that it 
floats above ground. I accomplished this 
by mounting the tuning capacitor body 
on a square of phenolic, and using an 
insulated shaft coupling for tuning. The 
phenolic was mechanically supported by 
four two-inch spacers screwed to the 
front panel of the HO-200. 

The actual oscillator circuitry was 
built on a piece of copper-clad laminate, 
such as is used to fabricate etched-circuit 
boards. In this case, double-sided cop¬ 
per-clad board was used. The part of the 
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board that is above and next to the 
chassis is of special interest. One side of 
the laminate is at -15 volts and serves as a 
heat sink for U2. This “hot" portion of 
one side of the double-sided copper-clad 


at ground potential and is the side toward 
the tuning capacitor where the bulk of 
circuitry is mounted. Several small insu¬ 
lated standoffs are used to support com¬ 
ponents on the grounded side of the 



Cl 4.5 - 25 pF trimmer capacitor 
C2 Dual 518-pF tuning capacitor (Jack- 
son Brothers 5084/2/518HO) 


U1 Fairchild (J A740C, Signetics 
NE536T, National NH0042C or In¬ 
tersil! ICL8007C 

U2 Motorola MC1438R or MC1538R 


fig. 3. Circuit of the solid-state Wienbridge audio oscillator uses two ICs. U1 is a high input 
impedance operational amplifier; U2 is a low-impedance output op amp follower. 


laminate is isolated from the lower por¬ 
tion (which is bolted to the chassis) by a 
strip of insulation where the copper foil 
was peeled off. This is easily done with a 
rule and an X-acto knife or razor blade. 

The other side of the board is entirely 


board; they are fixed to the board by 
wetting their metal bases with solder and 
soldering them to the copper-foil ground 
plane. As can be seen from the photo of 
the inside of the HO-200 there are really 
very few components to mount; there- 



fig. 4. Use of nonlinear feedback elements in the Wien bridge circuit. The circuit in (A) uses the 
traditional incandescent lamp. The circuit in (B) uses a thermistor. See text. 
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fore, an etched circuit board was not 
deemed necessary. 

There is one more consideration that 
must not be overlooked. Because the 
common terminal (body) of the dual 
tuning capacitor floats above ground, it 
has some finite capacitance to ground — 
measured to be about 10 pF in my unit. 
Since this is effectively in shunt with the 
parallel R-C branch of the bridge, a 
similar capacitance must be added across 
the tuning capacitor in the series branch 


adjusted by means of the trimpot in the 
negative feed-back side of the bridge. 

The regulated power supply is entirely 
located on the underside of the 5x7 
chassis. This is to confine 60 Hz electric 
fields so that they will not be picked up 
by the high impedance circuits in the 
Wien bridge. One electrolytic, the positive 
supply filter capacitor, protrudes through 
the top of the chassis; but its can is 
grounded and so has no external 60 Hz 
field on it. An aluminum 5x7 chassis is 



fig. 5. Dual-regulated 
power supply for the 
H 0-200 audio oscil¬ 
lator. 


lOOOfjF 
25 V 


m 



of the bridge. Cl is a variable trimmer for 
this purpose, and should be set at about 
half capacitance for a start. 

With the tuning dial at lowest frequen¬ 
cy (xIO scale), measure the output volt¬ 
age. Then tune to maximum frequency 
(xIO scale) and adjust Cl to give the same 
output voltage reading. The idea here is 
that 10 pF stray capacitance will not be 
much (2%) unbalance out of 518 pF at 
the low-frequency end (maximum capaci¬ 
tance), but will upset the matching of 
capacitance when the tuning capacitor 
sections are at their minimum (maximum 
frequency end). Therefore, Cl is best 
adjusted at the high-frequency end. 

There is one other adjustment that can 
be made to the HO-200. With the output 
pot at maximum, you should see about 
16 volts p-p at the output jack. If this 
amplitude is some other value, it may be 


adequate here since we are only con¬ 
cerned with electric fields (not magnetic 
fields, too). If you want to see the great 
sensitivity of the circuit to stray 60-Hz 
fields, try operating the HO-200 out of its 
cabinet on the XI scale. You will note 
(especially near 60 Hz and 120 Hz) severe 
beat phenomenon and a generally hope¬ 
less mess of waveforms. 
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NOW YOU CAN 

TRANSMIT 
WITHOUT 
TUNING! 



That's right! With SWAN's NEW FULLY SOLID-STATE TRANSCEIVERS there's no complicated 
or touchy tuning process required. You simply enjoy smooth positive dialing action of a single 
dual-ratio planetary control to select your frequency, while reliable broadband circuits take care 
of the rest. There's no tedious fine adjustments or "tweaking” to mess with-it's all automatic! 

Swan was the first to provide a low cost single sideband transceiver the average 
ham could afford. Again, Swan leads the field with "state-of-the-art" concepts! 

Tuning's just part of the great adventure you'll discover when operating one of these rugged, 
yet stylish, new units For instance, you'll experience the pleasures of a built-in VOX and variable 
controlled noise blanking. There's a minimum of front-end overload, distortion and cross-modula¬ 
tion. You'll find an IF derived AGO. a 25 KC calibrator. semi-CW break-in with monitor, plus WWV 
receive and selectable sideband operation And all controls are out front within an easy reach. 

There's more! Now you won't have to worry about burning out your final stage These transceiv¬ 
ers are engineered to give infinite VSWR protection from an open to a short circuit And the re¬ 
ceiver section uses the latest practical state-of-the-art devices including FET's. IC's and oper¬ 
ational amplifiers You have your choice of 15. 100. or 200 watts P E P in models designed for 12 
volt DC operation across the entire 80 thru 10 meter ham band Compatible AC power supplies 
and a selection of style-matched accessories are available to update your station. 


CHOICE OF 3 MODELS: 

SWAN SS-15, 15 watt P E P. S579.00 

SWAN SS-100, 100 watt P E P S699.00 

SWAN SS-200, 200 watt P E P S779.00 


ACCESSORIES INCLUDE: 

SWAN PS-10. 115V AC power supply lor SS-15 SS-100 S 89.00 


SWAN PS-20. 115V AC power supply lor 

SS-200/SS-100 SS-15 SI 39.00 

SWAN SS-1200. 1200 wall PEP Linear Amplifier 

(Tube Type) S299.00 

SWAN SS-208. External VFO $159.00 

SWAN 61 OX. Crystal Controlled Oscillator $ 53.95 

SWAN SS-16B. Super Selective Filter S 79.95 

SWAN WM-1500. 4 scale in-line Wattmeter.$ 49.95 


Get the full story in SWAN's new 
1973 catalog—send for your FREE 



copy 
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ELECTRONICS 


4 Utuf t'l o« Cw»>c Co'*>'*»•«• 


305 Airport Road • Oceanside. CA 92054 


More Details? CHECK-OFF Page 94 
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tebook 


logic test probe 

As a computer engineer in a small 
company, I sometimes have to build my 
own test equipment. One of the most 
useful pieces I have come up with for 
trouble-shooting digital circuits is a test 
probe with memory that responds to 
either positive or negative going pulses 
and/or levels. Since I work only with TTL 
logic, the probe is designed to work with 
this. Because of the memory function, it 
spots the presence of single control pulses 
with just one operation of the circuit 



fig. 1. Circuit diagram of the logic test probe. 
Use 1C logic of the same type you are testing, 
RTL, DTL, TTL, etc. 


under test, while with a scope I have to 
trigger the circuit many times to clearly 
determine the presence of the control 
pulse. In addition, a high or low state is 
easily seen, simply by touching the de¬ 
sired point. It may be hard to believe, but 
I can go all day without ever turning the 
scope on. 

There are two switches a Memory 
Disable switch and a Pulse Polarity 
switch. Memory Disable is a push-button 
that resets the memory to the low state 
when depressed. Pulse Polarity is a toggle 


switch located out of the way and selects 
whether the probe responds to a high- 
level or pulse (+5v) or a low-level or pulse 
(ground). 

The probe circuit, fig. 1, is simplicity 
itself, one TTL quad NAND integrated 
circuit, three resistors, one NPN Transis¬ 
tor, an LED and two switches. I used a 
7400 integrated circuit, a motorola 
MILED 50 LED and a 2N4265 transistor. 
All parts are miniature and of high 
quality for reliable operation. Too much 
money has been spent for inexpensive 
parts to build test equipment that the 
owner ends up not trusting. Construction 
depends to a large degree on what you 
have on hand. I used a part from an old 
oscilloscope probe, a piece of 3/4-inch 
plastic tubing, and the plastic barrel from 
a ball-point pen with a piece of threaded 
rod melted into it. Conscientious work¬ 
manship is in order if you do as I did, and 
glue the two major parts together. 

To use, connect the two power leads, 
and with the polarity switch set for 
positive pulses, touch the tip to the 
positive supply. The light should go on. 
Touching the tip to ground should not 
affect the light and only depressing the 
memory disable switch will let the light 
go off. With the polarity set to negative, 
touching the probe to the power supply 
should not cause an indication. The only 
way to get the light to light is to 
momentarily ground the probe tip. The 
only way to get the light off is to disable 
the memory. 

In use, the memory switch can be held 
depressed and the probe will respond 
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only to the level touched. If an oscillator 
output is probed the light will dim when 
memory is disabled, and brighten to full 
brightness when the memory disable is 
released. This project has proven to be a 
real time saver and well worth the few 



fig. 2. construction of the logic test probe. 

hours put into building it. While not 
everyone is deep into TTL, the applica¬ 
tions are increasing, as I see digital repeat¬ 
er controls, digital circuits in RTTY 
applications, digital clocks, digital count¬ 
ers, digital volt meters and many others. 
This logic probe just might be the vtvm of 
the digital world. 

Bill Rossman 

frequency pre-scaler 

There are a couple of things which the 
article on frequency scaling by F.E. 
Emerson in the September, 1972, issue 
didn't point out which may be of interest 
to some readers. I have been using the 
Fairchild 95H90 1C in a remarkably 
similar prescaler for some time with 
excellent results. My particular circuit 
seems to yield a little more sensitivity 
than Mr. Emerson observes, but perhaps I 
just happen to have a hotter 2N5179 in 
the front end. 

Mr. Emerson may not have considered 
the consequence of using this scaler with 


counters that already have a good 
high-frequency capability such as the 
Heathkit IB-1101. Because the prescaler 
output is a square wave with quite good 
rise time, a counter which can count to 
60 MHz or more can erroneously count 
the second or third harmonic of the 
scaled frequency. The count is reliable — 
it's simply wrong and is not the fault of 
the scaler. The simple solution to this 
problem is to roll off the frequency 
response of the scaler output. In my own 
prescaler I use a simple L-section filter to 
roll off frequencies above 30 MHz. This 
allows the scaler to be used up to 250 
MHz and eliminates the possibility of 
false counting at the scaled frequency. A 
schematic of my own scaler, for those 
who are interested, is shown in fig. 3. 

Ernie Guerri, W6MGI 

telescoping tv masts 

The majority of tv-type antenna masts 
currently on the market use a cotter pin 
under the bottom of each section that the 
upper section rests on. The cotter pin fits 
into a small slot in the upper section. 
However, there's always the possibility 
that the upper section hasn't seated pro¬ 
perly during installation; if this happens 
the antenna will "windmill" back and 
forth, eventually wearing through the 
cotter pin. 

As a safety measure a small hole 
should be drilled through both mast 
sections and an additional cotter pin 
installed. This prevents any rotation and 
could preclude renting a 40-foot ladder 
later to correct the problem. 

Richard Mollentine, WA0KKC 



fig. 3. Frequency scaler has sensitivity of 20 mV at 175 MHz, 40 mV at 220 MHz and 90 mV at 250 
MHz. All capacitors are CK06 with shortest possible leads. All unmarked pins on the 95H90 1C have 
no connections (do not use as tie points). 
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rf power 
and vswr meter 



The new Thruline® model 4342 Dual 
Wattmeter-VSWR Monitor displays the 
three prime rf transmission measurements 
at once on a single meter face: Forward 
and reflected power are indicated by 
individual pointers and vswr is monitored 
on a third scale from the intersection of 
the two power pointers. 

Unlike most VSWR meters, the model 
4342 does not require any adjustments to 
full-scale deflection, or any switching 
before vswr readings can be taken: The 


entire set of three transmission para¬ 
meters is read out simultaneously during 
normal rf operations. 

Power and frequency range of the new 
Bird Dual Wattmeter-VSWR Monitor de¬ 
pend on two plug-in elements selected 
from more than eighty choices available 
with the company's popular Thruline 
Model 43: Full scale power levels at ±5% 
accuracy range from 10 to 5000 watts for 
forward indication and 1 to 500 watts for 
reflected, in discrete frequency bands 
from 2 to 2300 MHz (for increased 
resolution, the reverse power element is 
ten times more sensitive than the forward 
power element). Model 4342 Insertion 
vswr in 50-ohm systems is a low 1.035 to 
the point of measurement. A choice of 
QC Quick-Change connectors permits 
mating with N. BNC, TNC, UHF, C, SC, 
LC, HN, LT, GR type 874 and 7/8" El A 
lines without the need for perform¬ 
ance-degrading adapters. 

The new Bird Dual Wattmeter-VSWR 
Monitor is a portable instrument weighing 
only 5% lbs. Model 4342 price (with 
female N connectors) is $265. Plug-in 
Elements are $30 to $75 (two required). 

For more information, write to Bird 
Electronic Corporation, 30303 Aurora 
Road, Cleveland, Ohio 44139, or use 
check-off on page 94. 

printed-circuit service 

A valuable new service is now being 
offered to amateurs who build their own 
equipment. Most construction articles in 
the amateur magazines call for a circuit 
board. In some cases the layout is pro¬ 
vided, but few amateurs are equipped to 
fabricate their own boards conveniently 
at home. For those who would rather 
concentrate on the electronics than on 
circuit boards, Mac McClaren, W8URX, is 
offering printed circuit boards, drilled 
and ready for parts mounting. 

If he already has the artwork for the 
board you want, he can deliver a finished 
board in ten days. He offers two-week 
service on new items (from current maga¬ 
zines). He is also able to make boards 
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from your artwork in three weeks — write 
for a quote and full instructions. 

All work is offered on a money-back 
guarantee. All shipments fob Cleveland. 
All boards use the very best material, 
G-10 epoxy, 1/16" thick with 2-ounce 
copper; all holes are drilled with solid 
carbide bits to assure burr-free holes. 

For more information on this unique 
printed-circuit service, write to D.L. 
McClaren, W8URX, 19721 Maplewood 
Avenue, Cleveland, Ohio 44135, or use 
check off on page 94. 

heat sink 



Xcelite has just introduced the no. 80 
heat sink for absorption and dissipation 
of heat in soldering operations where 
adjacent, delicate electronic parts might 
be damaged by overheating. The manu¬ 
facturer states that for optimum heat 
absorption and dissipation the jaws of the 
no. 80 heat sink are made of copper, with 
nickel plated surfaces to prevent solder 
adhesion. The spring-loaded gripping sur¬ 
faces will not slip, yet have a smooth 
finish to prevent scratching fine wires. 
Exceptionally compact, this heat sink is 
3-1/4-inches long in length and weighs 
only 1/2 ounce. An insulating cushion 
grip permits burn-free handling. 

The no. 80 heat sink, made in the 
United States to highest quality stand¬ 
ards, is now available through Xcelite's 
nation-wide local distributors at a list 
price of S2.40. Product Bulletin 5721 
contains additional information, and may 
be obtained by writing to Xcelite Incor¬ 
porated, Orchard Park, New York 14127, 
or by using check-off on page 94. 



INCREASE YOUR 

TALK POWER! 


PROVEN ON-THE-AIR PERFORMANCE 


MODEL ACA-1 
$49.95 KIT 

ASSEMBLED 

$69.95 


MODEL ACA-1 AUDIO COMPRESSOR features 45 OB 
compression range ■ Flat 20-20,000 Hz response ■ 
Extremely low distortion ■ Front panel compression 
meter and in/out switch ■ Accepts both high and 
low-impedance mikes ■ Easily installed in mike line 
■ 110-volt a.c. or 12-volt d.c. operation ■ Only 5" W 
x 2V*" H x AVi" D. 


MODEL ACP-1 
$24.95 KIT 

ASSEMBLED 

$34.95 


MODEL ACP-1 COMPRESSOR-PREAMP has 30 DB 

compression range ■ Flat 20-20.000 Hz response and 
low distortion ■ Oeslgned for high-impedance mikes 
■ Easily installed in mike line ■ 9-volt battery opera¬ 
tion a Only A" W * 2V4" H X 316" D. 



/DEAL FOR TAPE RECORDERS! 

Try one of these compressors as an automatic re¬ 
cording-level control. Used by recording studios, 
schools, and radio-tv stations. Great for p.a. systems, 
tool 


3-CHANNEL WWV RECEIVER 

(5, 10, and 15 MHz) 

$74.95 KIT 

I El grgl ASSEMBLED 

• • I $99.95 


0.25 microvolt sensitivity a Crystal controlled a 110- 
volt a.c. or 12-volt d.c. operation ■ Compact size 
only AVi" W x 216" H x 516" D. 



Send check or money order, plus SI.50 lor shipping 
anywhere In U.S.A. Cal/lornla residents add 5% sales 

DEALER INQUIRIES INVITED 


CARINGELLA ELECTRONICS, INC. 

P.O. Box 327 o Upland, California 91786 
Phone 714-985-1540 


More Details? CHECK-OFF Page 94 
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400% MORE AVERAGE 
SSB POWER OUTPUT 


ic keyer 


use a MAGNUM SIX 

THE quality R F SPEECH PROCESSOR 


Collini H«ih $139 0% 
Or«ke T4X/T4X0 $154 95 
D’afct TR37TR4 $150 05 
Ywvu $130 95 

Xwiwood.$130 95 

Add 6% Tan in Washington 



• 4 TIMES THE SSB POWER ON ALL BANDS 

• ADDED PUNCH FOR PILE UPS 

• EXCELLENT VOICE QUALITY 

• SPLATTER FREE. NARROW BAND OUTPUT SIGNAL 

• SOLID STATE DESIGN 

• PUT YOUR TRANSMITTER TO WORK FOR THE FIRST TIME 
IN ITS LIFE POWER UP WITH A MAGNUM SIX FOR MORE 
ADDED POWER PER S THAN ANY OTHER METHOD* 


Semi lot FREE Brochure 
Communication Technology Group 
31218 Pacific Highway South 
Federal Way. Washington 98002 




NURMI ELECTRONIC SUPPLY 

1727 Donna Road - West Palm Beach. Fla. 33401 


New Silver Plated Connectors 



1-9 

10 49 

50 99 

100+ 

PL 259 

.50 

.45 

40 

.34 

SO 239 

.50 

.45 

40 

.34 

UG 175/U 

.19 

.15 

.13 

.12 

UG-88/U 

.60 

.55 

50 

.44 

UG 1094/U 

.60 

.55 

.50 

.44 

DIODES 





HEP 170 2H Amp* 

1000V 

.30 

$25/100 

1N4004 1 

Amp 

400V 

.15 

$13/100 

1N4007 1 

Amp 

1000V 

.20 

$18/100 

1N2135 60 Amp* 

400V 


$3.00 

Bel den Coax - Factory Fresh) 1 

111 


No. 8240 

RG-58/U 



.07/ft. 

No. 8259 

RG58A/U. 


.07 Vi/ft. 

No. 8219 

RG 58A/U Foam. . 


.08/ft. 

No. 8237 

RG 8/U . 



.15/ft. 

No. 9251 

RG-8A/U 



. 18/ft. 

No. 8214 

RG-8/U Foam . . . 


. 18/ft. 

Transformer* — Sealed Case, 4 Screw Mount 


PRI: 105/115/210/220 V UTCNo.H 134 
SEC: 6.3Vct 10A 5 Lbs. $5.00 


PRI: 115V 

SEC: 800Vct 200Ma 12 Lbs. $8.00 

PRI 115V 

SEC: 6.3V <P 18A. 2.5V <3* 10A 9 Lbs. $7.00 

WE GUARANTEE WHAT WE SELL!!!! 

We ship UPS whenever possible. Give street 
address. Include enough (or postage excess re¬ 
funded in cash. Florida residents include 4% tax. 



The new Palomar Engineers IC Keyer 
has been given new features while retain¬ 
ing those that have made it popular over 
the years. Its relay output suits it to key 
all Swan, Drake, Tempo, Yaesu, Clegg, 
Collins, Heath, etc., and the relay is 
compensated to prevent dots from getting 
short at high keying speeds. 

Low impedance ICs are used through¬ 
out to minimize rf pickup and they are 
heavily bypassed to make the keyer prac¬ 
tically rf proof. The exclusive block¬ 
ing-oscillator pulse generator gives instant 
start and never produces an unwanted dot 
or dash. 

Up front is the precision Brown key 
mechanism that is adjustable for dot and 
dash travel and tension. On the rear deck 
is an input for receiver audio so that both 
the received signal and the keyer monitor 
tone can be heard on the built-in speaker 
or on headphones. 

The unit sells for $87.50 postpaid in 
USA. For more information, write Palo¬ 
mar Engineers, Box 455, Escondido, Cal¬ 
ifornia 92025, or use check off on page 
94. 


tool kit brochure 

A 16-side brochure describing field 
engineer tool kits and cases has been 
published by Jensen Tools and Alloys. 
The brochure describes six professional 
tool kits, each engineer-designed to do a 
particular job. Included in the publication 
are the JTK-17 Field Engineer Kit, which 
contains over 100 tools in an executive 
attache case; the JTK-2 Electronic Tech¬ 
nician Kit for industrial personnel; the 
JTK-16 Compact “Detective" Kit, which 
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contains 30 multi-purpose tools in a 
zipper case; the JTK-27/37 Electronic 
Lab Kit, a complete portable electronics 
tool kit with test instruments in two 
attache cases; the JTK-90 Instrument 
Repair Kit, emphasizing watchmakers' 
tools; and the JTK-80 Electronic Tech¬ 
nician Roll-Pouch Kit, a lower priced kit 
for technicians, students and kit builders. 
Kits range in price from $44.50 for the 
JTK-80, to $555.00 for the JTK-27/37. 

A variety of cases sold separately are 
described and range from a canvas-like 
roll-pouch to the Jensen Extra-Deep De¬ 
luxe Case which features a full six-inch 
depth and two removable tool pallets. A 
total of nine cases are presented. 

To receive a copy of this brochure, 
contact Jensen Tools and Alloys, 4117 N. 
44th Street, Phoenix, Arizona 85018, or 
use check off on page 94. 

450-MHz Yagi 



Cush Craft has just introduced a new 
six-element, rear-mount 450-MHz Yagi for 
amateur fm repeater operation. It can be 
used for control links and stations for 
monitor applications and access to 
450-MHz repeaters. It is priced at $10.95 
amateur net and exhibits 10-dB gain. It 
has direct 50-ohm Reddi Match feed with 
built-in coax fitting. The boom is 35" 
long and overall weight is 3 lbs. Model 
No. A449-6 is available through all Cush 
Craft distributors. The antenna is also 
available for commercial service. 

For more information, write to Cush 
Craft, 621 Hayward Street, Manchester, 
New Hampshire 03103, or use check-off 
on page 94. 


SSB CONVERTER CV-591A: Get upper or lower sidebands 

from any recvr. OK paid, w/book .. $137.50 

SP-6001 ) RECEIVER 0-54-54 MHj continuous, overhauled, 
aligned, grtd, w/boox ______—.250.00 

BRAND NEW FREQ-SHIFT TTY MONITOR 

NAVY OCT 3: FM Receiver type, freq. range 1 to 26 MH? 
in 4 bands, cont. tuning Crystal calib. Reads up to 1500 Hz 
deviation on built-in VTVM. Cost $1100.00 each! In 
original box, with instruct, book & cord, fob Mariposa, Cal. 
Min. signal needed: 15 mv. Shpg wt 110 lbs -.-49.50 

HIGH-SENSITIVITY WIDE BAND RECEIVER 

COMMUNICATIONS . BUG DETECTION 
. SPECTRUM STUDIES 

38-1000 MHZ AN/ALR-5; Consists of brand new tuner/ 
converter CV-253/ALR in original factory pack and an exc. 
used, checked OK & grtd main receiver R-444 modified for 
120 v. 50/60 hz. The tuner covers the range in 4 bands: 
each band has its own Type N Ant. input. Packed with each 
tuner is the factory inspector's checkout sheet. The one we 
opened showed SENSITIVITY: 1.1 uv at 28.4 mhz. 0.9 at 
133 mhz, 5 at 538 mhz, 4% at 778 mhz 7 at 1 ghz. The 
receiver is actually a 30 mhz IF ampl. with all that follows, 
including a diode meter for relative signal strengths: an 
atten. calibrated in 6 db steps to —74 db, followed by an 
AVC position; Pan., Video & AF outputs; switch select pass 
of ± 200khz or ±2 mhz; and SELECT AM or FM! With 

Handbook & pwr. input plug, all only .375.00 

CV-253 Converter only, good used w/book 89 50 

30 MHz PANADAPTER OK grtd ...$137.50 

Meas. Corp. #59 Grid Dipper 2.2-420 MHz,_75.00 

NEMS-CLARKE #1670 FM Rcvr 55-260 MHz 

like new .....-.275.00 

WWV Rcvr/Comparator 2 VS-20 MHz, w/scope . 250.00 

RECEIVER/COMPARATOR FOR 60 KHz WWVL standardizes 
to 1 part in 10 billion with inexpensive oscillators 495.00 

Attention! 

Buyers, Engineers, advanced Technicians: 

We have the best test-equipment & oscilloscope inventory 
in the country so ask for your needs . . . don't ask for an 
overall catalog ... we also buy, so tell us what you have. 
Price it. 


IDENTIFIER" 

• AUTOMATIC TIMING 

• PLUG IN MEMORY Compel* raatlv lo *o 

• ALL SOLID STATI $1*9 SO 

• 117Vat POWER SUPPLY $239 SO (with Ion* 

• TONt BURST INTHV OPTION b«w«l opttonl 

Mi §sss? .. | 

BOM 40 90 • MOUNTAIN Vlttt CAlll -KQ40 • T|| l41til 964 3136 _ -► 

| p i , GROTH-Type 



• 99.99 Turns 

• One Hole Panel Mount W., 

• Handy Logging Area 

• Spinner Handle Available 

Cota: 2x4"; shaft V4"x3” 

" Model TC2: Skirt 2Vi"; Knob 1H" 
« Model TCJ: Skirt 3”. Knob 2H" 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 
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VHF-FM 

HEADQUARTERS 

FOR 

SOUTH FLORIDA 

Modify your Gladding 25 
with our 

Coincidence Detector 

• True FM Detector 

• Improved Sensitivity 

• Improved IF Gain 

• Superior Squelch Action 

• Install in just a few minutes 
Complete G-10 epoxy board wired and 
aligned ready to install. 

1 y«ar warranty $19.95 Ppd USA 



DIGIPET 60/160 

Here’s the affordable professional grade 
counter you’ve been waiting for , to 160 
MHz for just $349.00 complete with scaler! 
And look at these features . . . 

—Equiv. 8 digit display with 5 digit readout 
and display storage 
—Overflow indicator 
—Extremely compact 

(6.7" X 3.6" X 7.0") as shown above, with 
scaler. 4.5 lbs 

—Both AC and DC operation (8 watts) 

—Xtal stability: 1 part in 10*/ week 
—Resolution: 1 Hz, 

—Sensitivity 50 mV 
—Full 1 year U.S. warranty 

—Engineered & constructed for the profes* 
sional. 

All crystals for 2-meter fm equipment we sell: 
$3.25 ea. Maximum ten day delivery. 

In Stock: Standard Walkie-Talkies, Tempo Solid 
State Power Amplifiers. 

EMPORIUM SOUNDS OF POMPANO 

51 North Federal Highway 
Pompano Beach, Florida 33060 
305-782-3464 



logic-tester probe 



EL Instruments announced the addi¬ 
tion to their product line of the LT-1, 
Logic Tester Probe. The LT-1 is a rugged, 
compact pencil type instrument used to 
determine logic levels. It operates from 
the dc supply of the system under test. 

The logic levels are detected by an 
infinite life LED used as an indicator 
light. The LED is on at the (+) logic 1 
level and off at the 0 level. The LT-1 is a 
high-impedance device, therefore there is 
no circuit loading. The frequency re¬ 
sponse is dc to 12 MHz. 

The LT-1, complete with power leads, 
is available from stock for $11.95. Com¬ 
plete information and quantity prices are 
available from EL Instruments, Inc., 61 
First Street, Derby, Connecticut 06418 
or by using check off on page 94. 

selective call systems 

Bramco Controls Division of Lederex, 
Inc., offers an extensive line of selective 
calling encoders and decoders for attach¬ 
ment to mobile and base station fm 
equipment. The line includes units com¬ 
patible with GE’s Channel Guard, Moto¬ 
rola's Private Line and RCA's Quiet 
Channel selective-call systems. There are 
also many three, five and seven digit units 
compatible with the Touch-Tone systems 
becoming more popular daily on amateur 
repeaters. 
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The line includes a selection of mobile 
decoders which will activate headlights, 
the car horn or a latched-on signal lamp 
to indicate a received call while the 
driver is not in the vehicle. At the top 
of the line is a sophisticated mobile 
identifier system which informs the dis¬ 
patcher — by means of lights and a digital 
readout — of the identity of the calling 
mobile and if the communication is 
routine or an emergency. 

For more information on this com¬ 
plete line of selective calling systems 
write to Bramco Controls Division, 
Ledex, Inc., College and South Streets, 
Piqua, Ohio 45356 or use check-off on 
page 94. 


bird wattmeter catalog 

Available now is an eight-page supple¬ 
ment to the 1971 general catalog which 
lists over thirty new Thruline® rf direc¬ 
tional wattmeters, Termaline® rf load 
resistors, and a 100 watt attenuator 
added this year by Bird Electronic Cor¬ 
poration, manufacturer of instruments 
for rf power measurement. 

Shown for the first time are 75-ohm 
wattmeters for uhf TV and 75-ohm loads, 
in addition to the usual 50-ohm equip¬ 
ment. The brochure introduces two new 
product lines: A 51,000 BTU/hour heat 
exchanger and an instant-output wide 
band 150 watt rf power source. Recog¬ 
nizing the substantial number of radio 
amateurs and boating enthusiasts in the 
communications industry, the supple¬ 
ment also shows the new economical 
Ham-Mate® and Marine-Mate® watt¬ 
meters. 

Prices are included with equipment 
photos and performance specifications. 
General Catalog Supplement GCS-72 is 
available free from Bird Electronic Cor¬ 
poration, 30303 Aurora Road, Cleveland 
(Solon), Ohio 44139 or by using check¬ 
off on page 94. 

Thruline, Termaline, Ham-Mate and Marine- 
Mate are all registered tradenames of the Bird 
Electronic Corporation. 



ELECTRONICS 

LIMITED 


The KW2000B 
the transceiver 
with160Meters 

$699 withspkr 

and AC pwr supply 



NOWintheUSA 

K W Electronics 

O.VH.ON o» iriTCOMi Inc 

10 Peru St., Plattsburg, N Y. 12901 


p p a EXAM 

MANUALI 


TW* Original Tnt-Mwtrt tu* -dhull 

that prepares you at ham for FCC f Int 
and Second class Keen tea. Includes Up* 
Dated wtttplo choice tests and kay 
’•chaotic dlagrees PLUS - ‘Solf-Stud. 
Olllty Test. »• 0**" tt.W Post pa Id j 







ACTIVE AUDIO FILTERS 

cw . IC'S FOR SUPER HIGH PERFORMANCE 
Get razor (harp selectivity 

No impedance matching BW i, , gn 

(selectable) 180 Hz and V |ak " i 

80 Hz Center frequency ... dWT alt*,. 

F = 750 Hz Skirts 60 db _ 

down at ViF and 2F 4 op r 

fflgxjar 

LOW PASS: 

Resistors set cutoff .5 A’Sn / 

to 20 kHz. Factory set 

for 2.5 kHz; Input imp 1M; LOW "* 

Load > 2K; Gain =1 PASS Vw 

Rolloff max 48db/oct, min FILTER 13” «rr 
40 5 op amps, 2” x 3" 

PC Board 515.95 wired, tested, guaranteed 
WRITE FOR FREE SPEC SHEETS! (DEALERS INVITED) 

MFJ ENTERPRISES s.M. P Co°e g B . 0, Ms 94 39762 


STAR—TRONICS 


INDUSTRIAL AND GOVERNMENT 
ELECTRONIC SURPLUS 

PARTS a PIECAS POR SCHOOLS. SHOPS. HAMS t HOMYISTS 

SEND FOR OUR LATEST ALL DIFFERENT 
IVIONTHLY PICTURE CATALOG. NOW! 


Box 17127, Portland. Ore. 97217 
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‘ACE TV CAMERA KITS A PLANS 

U A PICKER m KM TELECASTING' B*.U ,m <~- 
TV CAMERA. XT-1A, W.« CL $116.94 »- Wrf- 
S****- S'w-t*-*** («I i*KUm nanwsl. H.jh rm*I-v 

CwnwH » »*r TV iwM-caxt*. iAmTN r katn*. 

aducoNan, nAutliy, i*t. 



two time-zone 
24-hour clocks 


LIMITED OFFER • NEW 
R-390 A/URR $1395 

The finest military digital receiver available. .5 to 32 
MHz unused. In the original package with manual, ac¬ 
cessories, and spare parts. Guaranteed. F.O.B. N. J. 

MILITARY ELECTRONICS CORP. 

76 Brookside Dr., Upper Saddle River. NJ. 07458 
(201) 327-7640 


MINIATURE 
SUB-AUDI8LE 

T0NE S&E 

ENCODER r«£d i 

• Compatible with all sub-audible tone systems such as 
Private Line, Channel Guard, Quiet Channel, etc. 

• Glass Epoxy PCB, silicon transistors, and tantalum 
electrolytic* used throughout 

• Any miniature dual coil contactless reed may be used 
(Motorola TLN6824A, TLN6709-B — Bramco RF-20) 

• Powered by 12vdc 6> 3ma 

• Use on any tone frequency 67Hz to 250Hz 

• Miniature in size 2.5 x .75 x 1.5" high 

• Complete less reed (Available in 33 freqs. for $17.50 ea) 

• Output 3v RMS sinewave, low distortion 
Postpaid — Calif, residents add 5% sales tax 

COMMUNICATIONS SPECIALISTS 

P. O. Box 153. Brea. CA 92621 


NEW 450 mh, 

MOSFET PRE-AMP 


N EW lor HR-* 

SCAN* 1 with scorch bock 




ISPS GAIN WITH 4.5DB NOISE FIG. 
SILVER PLATED GI1 APOKV GLASS 
P.C. BPARP MAS LOW RF LEAKAGE 
OPERATING RANGE 406 TO 470 MH: 
Sill 3 5/1 BV I Ml INCHES 
HIU OPERATE FROM 10 TO 15 VPC 


6T-HR-2 APP 6 MORE XMIT FQS TO 

HF-144U I7PB HI 8AVP UOS FET PRE 
HF-144M UOTRAC WIRED ONLY 


SCANS TWO CHANNELS TWENTY 
TIMES A SECOND PLUGS lWTO 
HR-2 and NEC PS OHLV THREE 
SOLDERING CONVECTIONS 
SEARCH BACK WORKS OWLV WHIN 
SCANNER IS STORED SO VOU 
CAW HEAR TRAFFIC OH OTHER 
CHANNEL (EVERV 5 SECONDS) 

HR-2 lot A) KIT . $ 9.95 

Wl REP...$13.95 

-AMP KIT. 311.95 

WIRED...$17.95 


HF-25 ADD 2 MORE WIT TO HT 200 I H!i PCN PfVJKIT . $29.95 

INCLUDES SWITCH, KNOB, P.C. BOARD and PARTS 

7F-HT 220 ADD SEVEN MORE KTALS TotR TO YOU R KIT . $12.50 

HT 220 IH23 FFN) TandR COILS • $ 1.000 

6F-220 SP ESCHUTCHEON $ 6.50 

UAHAL "ISO-TIP" CORDLESS SOLDERING IRON l CHARGER $19.95 

SPECIAL HR-2 o\ HR-212 WITH SCAN 2 and HR-2A $229.95 

- HF-I44U PRE-AMP HR-212 $259.95 

CRYSTALS FOR HAM USE 

HR-2 I 212 RECEIVE . $3.99 4 

TRANSMIT . $5.75 

TUX SCANNER RECEIVE . 53.99 A 

MOPAR [HOTOROLA] RECEIVE . $5.95 Q 

OFF SET . $7.95 Tl 

ALL PRICES INCLUDE SHIPPING fi ' 

Topako FM Communication* 

■ « I. t-IQndEI.tlr.BHI J 

Topeka. Kontat I I 11 7 I » jl 



Tempus Instrument Corporation has 
introduced a 24-hour clock, powered by a 
high-quality four-jewel battery-operated 
clock movement made in West Germany. 
One regular C-size flashlight battery runs 
the clock for at least 18 months. The case 
is of scratch-resistant Acrylic material 
measuring 6 x 6 x V4 inches. 

Three multi-colored hands permit 
simultaneous reading of hours and min¬ 
utes 24 hours a day in two different time 
zones of the world. This feature makes 
the clock especially useful for amateur 
radio operators. Each clock comes with a 
hanger and with an aluminum bracket for 
use as a wall clock or desk clock. 

Tempus also offers a similar model as a 
plain 24-hour clock with sweep second 
hand. All products are fully guaranteed 
for one year and sell for $29.50. Addi¬ 
tional information is available from 
Tempus Instrument Corporation, Villa 
Italia Center, Suite 594, 7200 West 
Alameda Avenue, Denver, Colorado 
80226 or by using check off on page 94. 

radio shack catalog 

Radio Shack's new 1973 electronics 
catalog features the company's complete 
line of experimenter's components, Real¬ 
istic home entertainment products, audio 
equipment and Citizen Band equipment, 
Micronta test instruments. Archer anten¬ 
nas, and Archerkit and Science Fair elec¬ 
tronic and hobby kits. 
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The 180-page catalog, with more than 
half of its pages in full color, lists 
thousands of electronic items such as 
tubes, transistors, cables, tools, connec¬ 
tors, wire, plugs and adapters for ama¬ 
teurs, hobbyists, experimenters, techni¬ 
cians or anyone wanting a wide selection 
of parts, accessories and maintenance 
items. 

Among the products being introduced 
as new for 1973 are stereo and four- 
channel amplifiers, receivers, adapters and 
tape decks; speaker systems, CB radios, 
Archerkits, Science Fair Lab kits, stereo 
radios, scanning monitor receivers and a 
miniature electronic calculator. 

Catalog 227 is available free on request 
from any of Radio Shack's more than 
1500 stores in all 50 states and Canada, 
or by mail from Radio Shack, Depart¬ 
ment R-26, 2617 West Seventh Street, 
Fort Worth, Texas 76107 or by using 
check off on page 94. 


crt terminals 

A new data sheet describing the Series 
200 Video Terminal Controllers free¬ 
standing keyboards and monitors is avail¬ 
able from Ann Arbor Terminals, Inc. The 
new literature emphasizes the application 
of Series 200 crt units in conjunction 
with, or as substitutes for hardcopy print¬ 
out terminals. 

Features of the Series 200 equipment 
include noiseless operation, preview and 
editing capability, very high speed and 
exceptional reliability — features not 
available on electromechanical data cap¬ 
ture terminals. Other features of Ann 
Arbor's line are compatibility with exist¬ 
ing keyboards and data capture terminals 
and the capability for driving multiple 
standard TV sets or 525-line video moni¬ 
tors. There are many units in the line 
ranging from $795 to S1195 in single 
quantities. 

For the new data sheet write to Ann 
Arbor Terminals, Inc., 6107 Jackson 
Road, Ann Arbor, Michigan 48103 or use 
check off on page 94. 



METERS! 


5000 IN STOCK 

0 Center 2 1 /?" < 

rs: fe*"!!* 


Various Scales 3%" - $4.95 

Also tubes, transformers, semi-conductors 
relays, capacitors and test equipment. 

STOP IN or WRITE for 
Illustrated Catalog 


ELECTRONICS 


2704 W North Avenue. Chicago. III. 60647 

Area Code 312 227 1676 or 227 0909 


THE BEST 2 METER 
CONVERTER 


144-146 MHz in. 28-30 MHz out 
or 146-148 MHz with a second crystal 
available for $5.95 each 

A full description of this fantastic converter would 
fill this pane, hut you can take our word for it 
(or those of thousands of satisfied users 1 that it’s 
the best. The reason is simple — we use three 
RCA dual cate MOSFETs, one bipolar, and 3 
diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can’t wait? Then send us a postal money order 
for $49.95 and we’ll rush the 407-A out to you. 
NOTE: The Model 407-A is also available in any 
frequency combination tip to 450 MHz (some at 
higner prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 


Dept. R. 196 23 Jamaica Ava., Hollis. N. Y. 11423 


1 

Now with 

Gain Control 

\ 

\ Model 407-A 
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250 MHz 

ELECTRONIC COUNTER 

FREQ RANGE: 10 Hz to 250 MHz. SENSITIVITY: 
100 mv from 2 MHz to 150 MHz. 200 mv from 
150 MHz to 250 MHz. RESOLUTION: One 
tenth Hz from 10 Hz to 10 MHz. 10 Hz from 
10 MHz to 250 MHz. Has built-in prescaler for 
freqs above 10 MHz. ACCURACY: two versions 
available. .0005% or .0002%. see below. 
FEATURES: Six digit incandescent readout with 
memory, two digit overrange for eight digit 
capability: six ranges; thru-line function mea¬ 
sures transmitters up to 50 watts directly; self 
test; 1 MHz output jack; dual power supply, 
line or 12vdc for mobile use; polaroid filter; 
handle, bail, and cord holder. One year war¬ 
ranty. Prices are fob Reseda. Calif. Weight • 7 
lbs. 

Model 6-VHF-A with room temp xtal, .0005%, 
15 to 30 degrees C 5350.00 

Model 6-VHF-A with temp comp xtal (TCXO) 
.0002%, 10 to 40 degrees C $390.00 

PAGEL ELECTRONICS 

6742-C Tampa AVKNUK 
nracDA calip imjh 


USED TEST EQUIPMENT 

All checked and operating unless otherwise 
noted, FOB Monroe. Money fcack (less shipping) 
if not satisfied. 

Borg 1526B-Freq. stand.-.l/l/5MHz out- acc. of 
1x10-9 per day 395 

AIL-124C Power Osc. 200-2500 MHz 365 

Boonton 190A Q-MTR 20-260 MHz 375 

HPIOOD-Freq. stand. w/scope-Acc. lppm 165 
HP150A - 10 MHz Scope w/1528 185 

HP160B(USM 105)-14MHz dual trace scope 385 
HP185B-DC-lgHz samp, scope w/186B 335 

HP202B-Audio Gen.-5Hz-50kHz-.l lOv 75 

HP212A-Pulse Gen. var. width and rate 65 

HP330C Dist. Anal. 20Hz-20kHz 225 

HP522B-Freq. Counter 10Hz 120kHz-digital 45 
HP540-B-Trans. Osc. for counter-to 12gHz 185 
HP610B-Sig.Gen.-4 50-1200MHz, calib. attn. 365 
HP686ASweep Gen.-8.2-12.4gH/ 625 

HP803A VHF Imp. bridge 50-500MHz 195 

HP2590B-Precision Trans, osc-synchronizer 975 
Kintel 301-DC standard-null voltmeter 220 

NE 14-20C-Freq.-counter (sim. HP524C) 209 

Nems Clark 1671 FM rcvr. 175 260MHz 210 
Polarad TSA-spectrum analyzer 10MHz-44gHz 
(plug-ins available) 325 

Polarad SA84W-spectrum analyzer, band switch¬ 
ing 10MHz-4 lgHz 965 

Rollin 30-Stand.si£ gen.40-400MHz-hi-pwr 585 
Stoddart NM52A RFJ mtr. .375 lgHz. w/acc. 985 
Tek RM15-DC-15MHZ GP scope 295 

ME26D/U-(HP410B) VTVM-to 700 MHz 85 

SG24/TRM3 Sweep Gen. 15-400 MHz. CW. AM, 
FM Xtal markers. scope-Dev. to 20% 395 

TS 403A Sig Gen (HP616) 1 8 4gHz 385 

URM-26 Stand. Sig. Gen 3-400MHz 225 

USM-16-Stand. Sig. Gen.10440MHz AM-CW-FM- 
Pulse-Sweep. Pnase-locked osc. 625 

(Send SASE for complete list) 

PDAV Electronics 

Unttl P. O. Box 941, Monroe. Ml 48161 

Specializing in used test equipment 


sub-audible tone 
encoder/decoder 

Alpha Electronic Services has an¬ 
nounced a new two-frequency subaudible 
tone encoder/decoder; the model 
DTSS-80 continuous-tone squelch system 
is exceptionally useful where a need 
exists to have a choice of tone fre¬ 
quencies for the purpose of controlling or 
selecting repeater stations, base stations 
or mobile radio units. By a simple two- 
position switch the dual tone makes 
possible the employment of multiple re¬ 
peaters, increasing the range capabilities 
of a radio communications system. The 
selective calling of two base stations, two 
groups of mobiles or special control 
functions are other uses that this versatile 
device can accomplish. Each DTSS-80 
tone unit is comprised of a plug-in en¬ 
coder/decoder board and two plug-in 
TN-91 frequency determining boards. A 
special model is available that plugs 
directly into General Electric Master 
mobile radio units. 

For information on the DTSS-80 write 
to Alpha Electronic Services, Inc., 8431 
Monroe Avenue, Stanton, California 
90680, or use check-off on page 94. 

plug-in socket boards 



EL Instruments announces the PL-1 
and PL-2, Plug-in Socket Boards. The 
PL-1 and PL-2 feature one or two 
patented EL SK-10 component sockets 
on a 4% x 9 inch glass epoxy G10 pc 
board. 

The board includes a 22 pin card edge 
connector and card extractor handle. 
There are also 44 BP-23, breadboarding 
pins on the board for connecting the 
devices on the SK-10 sockets to the card 
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edge connector. There is no soldering 
required; connections are made with 
standard 22 or 24 AWG hook-up wire. 

The PL-1 and PL-2 are card rack 
compatible and have top edge test points 
for ease in circuit checking. The boards 
can be used to test prototype designs, add 
to existing card rack systems, update old 
pc card designs and many other bread¬ 
boarding functions. 

The PL-1 (two SK-10 sockets), at 
$42.50 and the PL-2 (one SK-10 socket) 
at $29.95 are available from stock. Com¬ 
plete information and guantity prices are 
available from EL Instruments, Inc., 61 
First Street, Derby, Connecticut 06418 
or by using check off on page 94. 

standard tone 
burst encoder 

Standard Communications Corpora¬ 
tion has introduced the new SC-ATBE-1 
five-frequency tone burst encoder for 
activation of coded repeater systems. The 
unit offers exceptional stability of 
±0.25% over a 180° temperature range 
through the use of a bridged-T oscillator 
and quality mica capacitors. The unit 
comes factory preset for the five most 
commonly used burst tone frequencies in 
the 1700 to 2500 Hz range - although 
the frequencies can be easily changed at 
any time. 

The burst duration can be set from 0.1 
to 1.0 seconds or keyed continuously by 
a front panel control for testing. Units 
come factory preset for 0.4 seconds. 
Output up to 15 mV rms, sine wave, is 
internally adjustable for different rigs 
with units coming preset for use with the 
SR-C826M. The unit styled to match the 
SR-C826M, mounts under the SR-C826M 
and plugs directly into the rear of any 
Standard Communications Corporation 
transceiver (except the hand-held units). 
The unit is powered by the standard 12 
Vdc. It sells for $78.00. 

More information is available from 
Standard Communications Corporation, 
639 North Marine Avenue, Wilmington, 
California 90744 or by using check off 
on page 94. 


Get'RIGHT ON' 
your REPEATER 


2-Meter Crystals 

TC-2M — .002% Tolerance 

CRYSTEK crystals offer frequency 
stability over varying temperatures so 
you can go mobile in any environment. 

If your dealer can't supply, write ... 

PCRYSTEK 

U U formerly Texas Crystals 

Div Whitehall Electronics Corp 

1000 Crystal Drive 
Fort Myers, Florida 33901 
4117 W. Jefferson Blvd. 

Los Angeles, California 90016 

21FM 

TALK POWER! 


TEMPO 

POWER 

AMPS 




up to 135 W OUT 
with 1 to 25 w drive 
from mobile, 
base or 
HT... 


ties 

^ Micro- 

7 Strip 

Models C J rcuit 

from $85.00 c .bl TZSSSi 

... in Stock all U. S. made 

Send QSL or circle number tor defiled brochure 

ERICKSON 
COMMUNICATIONS 

4659 North Ravenswood Avenue 
Chicago, III. 60640 (312) 334 3200 
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For the most powerful antennas under the sun 


I 


NEwftfltOTii* 

2 Meter Fixed Station 


Designed for the man who demands professional standards in 2 
meter equipment. REPEATER LINE fixed station antennas are the 2 
meter HAM's dream come true. With everything you need for top fixed 
station performance...toughness, efficiency and the gain to gain 
access to distant repeaters with ease. Work many stations, fixed or 
mobile, without access to a repeater. 

The right antennas for the new FM transceivers. . . or any 2 meter 
fixed station. 

REPEATER LINE Fixed Station Antennas 

Tough, high efficiency antennas with a long, low radiation. For the 
top signal and reception you want , and the top performance your 
transceiver's ready to deliver. 

267 Standard 1/4 wave ground plane. May be precision tuned to any 
discrete frequency between 108 and 450 MHz Takes maximum 
legal power. Accepts PL-259. Constructed of heavy gauge seam¬ 
less aluminum tubing 

268 For repeater use. Special stacked 4 dipole configuration. 9.5 
db offset gain. 6.1 db omnidirectional gain. Heavy wall com¬ 
mercial type construction. 144 thru 174 MHz 1.5:1 VSWR over 
15 MHz bandwidth eliminates field tuning. Extreme bandwidth 
great for repeater use. Center fed for best low angle radiation 
DC ground. Complete with plated steel mounting clamps 

338 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically 
polarized 52 ohm match. Radiator of seamless aluminum tub¬ 
ing; radials of solid aluminum rod. VSWR less than 1.5:1 All 
steel parts iridite treated Accepts PL-259. 

362 SJ2S4 high performance all-driven stacked array. 4 vertically 
polarized dipoles. 6.2 omnidirectional gain. 52 ohm. May be 
mounted on mast or roof saddle Unique phasing and matching 
harness for perfect parallel phase relationship Center fed 
Broad band response. DC ground. 

340 3 element high performance beam. 9 db gain. Coaxial balun. 
Special VHF Beta Match configuration. Unidirectional pattern. 
VSWR 1.5:1. 52 ohm impedance. Heavy gauge aluminum tubing 
and tough aluminum rod construction. 

341 8 element high performance beam. 14 5 db gain. Coaxial balun. 
VHF Beta Match. Unidirectional. Boom length 14' VSWR 1.5:1. 
52 ohm feedpoint. Heavy gauge commercial type aluminum 
construction. 

231 15 element high performance beam. 17.8 db gain. Coaxial balun. 
Beta Match. Unidirectional. Boom length 28'. VSWR 1.5:1. 52 
ohm feedpoint. Extra-strength heavy wall commercial alumi¬ 
num tubing. 
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Antennas with real PUNCH!! 



WRITE FOR DETAILS 

For top fixed station performance on 2 meters... 
THE REPEATER LINE 
From 

HY-GAIN ELECTRONICS CORPORATION 

P. O. Box 5407-WL Lincoln. Nebraska 68505 


$ 
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LATEST L2a/gna/one CX7A 
In stock for immediate shipment. 
Write for 4 page brochure. 

See Barry for the Best Deal. 

• Reliability better than ever 

• All modes 10-160 meters 

• Broad-band tuning, instant band change 

• True break-in CW 

• IF shift 

• Noise blanker & RF speech clipping 

• 2 VFO's 

• Much, much more 

The incomparable 

ALPHA 11 by ETO 



The finest amplifier ever offered for Ama¬ 
teur, Commercial & Military service. 3000 
watts PEP continuous-duty. Perfect com¬ 
panion to the CX7A. 

Write for information & Barry's Best Deal 


DRAKE 

SPR-4 new, Write W4 new. $ 61.95 

TR4/C new. $599.95 TR22 new. $199.95 

ML2 new. $299.95 

TEN TEC 

All below is new merchandise 
ARGONAUT MODEL 505 $288.00 

210 POWER SUPPLY $ 24.95 

ARGONAUT 405 LINEAR AMP. 50w. out $149.00 
250 POWER SUPPLY, powers 505 & 405 $ 49.00 
All above in stock 


TX100 

*109.95 

KR20 

* 

59.95 

RX10 

* 59.95 

KR40 

* 

89.95 

AC4 

$ 14.95 

Microphone 

* 

17.00 

KR1 

$ 18.95 

PM2B 

* 

64.95 

KR2 

KR5 

* 12.95 
$ 34.95 

PM3A 

* 

79.95 


CLEGG FM-27B NO XTALS 
25w out Synthesized 
2 Meter FM transceiver, $479.95 


CLEGG FM-27A $325.00 

COLLINS 

MP1 mobile supply _ good, $ 95.00 

351D2 mobile mount _ fair, $ 65.00 

30L1 spare parts kit less chassis/cab. etc. 

$ 99.00 

HALLICRAFTERS 

SX-122A reg. $550 net, new cond.. $350.00 

HT-32A $195.00 

FPM-300 new. $595.00 

LINEAR SYSTEMS 

SB-36 5 Band 500W SSB/CW Digital readout 
transceiver complete with AC power supply 

Brand new in stock. Write 

DYCOMM 

2 Meter Amplifiers (Power ratings approx.) 
BRICK BOOSTER. 2w in 35w out $ 79.95 

SUPER BRICK. 2 in 45w out $ 99.95 

BLOCK BOOSTER. 10 in 50w out, new. \ 99.95 

demos. $ 79.95 

10 0 35 0. 25-35w in lOOw out $189.95 

INSTRUMENTS 

GR 1001A SIGNAL GEN good. $425.00 

DIGIPET 60 digital freq. counter, with 160 scaler. 
Range 1 kHz • 160 MHz $349.00 

FR-114U 6 digit E put meter, frequency .1 • 10k. 
.0001 to 10 sec. like new. $225.00 

SIMPSON 260-6 VOM with probes, new. $ 68.50 
SIMPSON 270 VOM with probes & leather case 

new. $ 81.00 

SIMPSON 2701 Digital Multimeter 

reg. approx. $895 Special. $595.00 

12 VOLT DC POWER SUPPLIES: 110 AC INPUT 

MODEL 102. is a 4 amp overload protected 
power supply that automatically resets itself 
when the overload is removed new, $24.95 
MODEL 104R. is a regulated power supply with 
the same electronic overload protection as the 

model 102 MODEL 104R new. $34.95 

MODEL 107M is a heavier duty supply with the 
same features as the Model 102 but puts out 6 
amps, useful for Clegg 27 series, etc. 

new. $27.95 

INVERTER/CONVERTER: 

MODEL 612 is a special purpose unit to provide 
12 VDC negative ground power in automobiles 
with either 6 volt negative ground or 12 volt 
positive ground. 10 amp surge, 3 amp contin¬ 
uous new, $22.95 


CASH PAID . . . FAST! For your unused TUBES. 
Semiconductors. RECEIVERS. VAC. VARIABLES. 
Test Equipment, ETC. Write or call Now! Barry, 
W2LN1. We Buy! 

We ship all over the World. DX Hams only. 

□ Send for Green Sheet Supplement 23. 

BARRY ELECTRONICS CORP. 

DEPT. H-2 — PHONE A/C 212-925-7000 
512 BROADWAY, NEW YORK. N. Y. 10012 
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MISC. 


0-25 VDC Voltmeter by Honeywell new. $3.95 
2 METER VHF DUMMY LOAD/WATTMETER 
Good up to 15 watts — w/SO-239 CONNECTOR 

$19.95 

I COM IC-20 12 channels. 2 meter FM trans¬ 
ceiver, IC-20 AC Pow. Sup., portable DC power 
sup., II sets XTALS for NYC area 

excellent. $295.00 
STANDARD 826-M 2 meter FM transceiver. 12 
channel with 10 sets Xtals for NYC area. AC 

K w. supply mint. $295.00 

FAYETTE HA-460 6 meter transceiver with 
VFO. 20 watt. AC & DC pow. sup., new. $ 95.00 
SP-600 540 kHz • 54 MHz gen. coverage re¬ 
ceiver good condition. Write 

NC-400 540 kHz • 31 MHz 7 bands USB. LSB 
CW fair to good. $150.00 

EF JOHNSON VALIANT II. 10. 11. 15. 20. 40. 80. 
160M, 300 watts with Johnson SSB adapter 

$300.00 

HEATH DX-100, 10. 11. 15. 20. 40. 80. 160M 
100 watts AM & CW 

checked out w/manual. $ 95.00 
HEATH HP-23A AC Supply like new. $ 45.00 


ANTENNAS 


MOSLEY LANCER ''lOGO'’ mobile antenna, all 
coils 10, 11. 15. 20. 40. 80 good. used. 

complete. $ 50.00 
MOSLEY TA-36 write 

2M MAGNETIC MOUNT W/RG58 & PL259 
with 10 ft. RG 58 ready to go $ 9.95 

14AVQ/WB VERTICAL $ 47.95 

18AVT/WB VERTICAL $ 69.95 

TH3MK3 10/15/20 Beam Super T. Bird $144 95 

HY GAIN 2 METER. 15 element beam write 
A144-7 2 METER BEAM $ 13.95 

NEW ULTRA BALUN 1:1 $ 9.95 

C D HAM "M” ROTATORS, new. complete $99.95 
HAM •M" CABLE ^ 12<*/ft. 

C D TR 44 ROTATORS, new. complete $63.95 
CABLE FOR TR 44 6<*/fft. 

RG-8A/U 100 ft. rolls. VHF connecter PL-259 
one end Type "N" (UG21E/U) other end $ 12.50 
RG8A/U — 65 feet with PL-259 connectors on 
each end $9.50 

Authorized factory dealers for Antenna Special¬ 
ists, CushCraft. Gam, Heights Towers. Hy Gain, 
Mor-Gain Antenna. Mosley. Newtronics. Tri-Ex, 
Rohn 


DX ENGINEERING SPEECH COMPRESSORS 

DIRECT PLUG IN FOR COLLINS 32S $79.50 

DIRECT PLUG IN FOR KWM — ? $79 50 

DIRECT PLUG IN FOR DRAKE TR3 OR DRAKE 
TR4 $98.50 


BIRD 

4350 80 10M 2KW Ham Mate $ 79.00 

4351 80 10M 1KW Ham Mate $ 79.00 

4352 6 2M 400W Ham Mate $ 79.00 

43 Wattmeter $100.00 

BIRD 43 SLUGS, spec. freq./power $ 35.00 

MODEL 70 ROBOT SSTV Monitor in stock 

$295.00 


BARKER & WILLIAMSON 

Dummy Load • Wattmeters • 521) 334A DC * 
300 MHz. 1000 watts int. $139.95 

374 DC • 230 MHz. 1500 watt $169.95 

333 DC - 300 MHz. 250 watt int. $ 79.95 

Transistorized Little Dipper, battery operated. 
2 MHz-230 MHz continuous ±3% accuracy 

with modulation $ 94.50 

ARRL B & W Kits, all available from Barry 
850A. 852 Inductors $ 59.95 

851 Inductor $ 29.95 

B & W MODEL 800 HiPower RF Choke $ 5.49 


Write for free Deluxe B & W Catalog 
BUILDERS! 

Barry has lots of James Millen and National 
Radio parts in stock. 

Write for Barry's latest Green Sheet, No. 23. 



Bind your HAM R^O’S 

-r£r^ 2 y c u = t 

in° V HAM RAoVSom 


your HAM RADIO collection. 


HAM RADIO 

GREENVILLE, NH 03048 

Please send: 

...Binders at $4.50 ea. 

.3 Binders for $12.00 

.. Cumulative Index at $1.00 

Super Package-5 Binders plus Index 
A $23.50 value only $18.50 
(SAVE $5.00) 

Name._ Call- 


Address. 
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HEIGHTS 

MANUFACTURING CO 


The “STANDARD,” by Heights 

Light, permanently beautiful ALUMINUM towers 

THE MOST IMPORTANT FEATURE OF YOUR ANTENNA IS PUTTING 
IT UP WHERE IT CAN DO WHAT YOU EXPECT. 

RELIABLE DX — SIGNALS EARLIEST IN AND LAST OUT. 


Self-Supporting 

Easy to Assemble & Erect 

All towers mounted on 
hinged bases 

Complete Telescoping and 
Fold-Over Series available 


Three men astride a Standard 80 foot tower with a 14 
square foot antenna windload capacity (designated A80 
(14 sq./ft.). Supported only by the test base. 


And now. with motorized options, you can 
crank it up or down, or fold it over, from 
the operating position in the house. 


Write for 12 page brochure giving dozens 
of combinations of height, weight and wind 
load. 


In Almont Heights Industrial Park 
Almont, Michigan 48003 


Crystal Controlled CONVERTERS for DX. FM, A TV, Space 
and other uses. Extremely Sensitive and free from spur¬ 
ious responses. With AC |X>wrr supply. Choice of i-f, many 
in stock. Upqrade your station to JANEL 

50 MHz 2.0db NF $74.95 

144 MHz 2.5db NF $74.95 

220 MHz 3.0db NF $79.95 

432 MHz 5.5db NF $74.95 

All postpaid. Write for full details. Also preamps. Ask 
about our OSCAR special 435 MHz converters. 

| a K|FL P 0 BOX 112 

SUCCASUNNA, N. J. 07876 

LABORATORIES 201-584-6521 


FREE Catalog 

OF THE WORLD'S FINEST 
GOVERNMENT SURPLUS 
ELECTRONIC EQUIPMENT 


TEST EQUIPMENT 

H P 3526A Tape Transport. 15/16, 1%. 7 Vi. 15, 
60. 120 inches per second. Less Heads $400.00 
H P 561-B Digital Printer $85.00 

DATATOTAL 1141 8 8 digit printer $25.00 

APR-4 Receiver with CV-253 tuner, 38-1000 MHz. 
115 v. 60 Hz. power $175.00 

H P 526-B Time interval plug-in $40.00 

H-P 526-D Phase plug-in $90.00 

Northeastern Eng. 14-22C Converter 100-220 
MHz. for H P counter $65.00 


115 v. 60 Hz. power $175.00 

H P 526-B Time interval plug-in $40.00 

H-P 526-D Phase plug-in $90.00 

Northeastern Eng. 14-22C Converter 100-220 
MHz. for H P counter $65.00 

All in excellent condition 

Send 25c for new 18 page catalog 
of surplus equipment and parts. 

JEFF-TRONICS 

4252 Pearl Rd., Cleveland. OH 44109 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 


WE PAY 


HIGHEST 


PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 

H & L ASSOCIATES 

ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH. NEW JERSEY 07206 
(201) 3514200 
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CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 



TOP QUALITY RTTY... WITH THE HAL 
MAINLINE ST-6 TU. Only 7 HAL circuit boards 
(drilled G10 glass) for all features, plug-in 1C sockets, and 
custom Thordarson transformer tor both supplies. 115/ 
230 V. 50-60 Hi. Kit without cabinet, only $135.00; screened, 
punched cabinet with pre-drllled connector rails, $35.00; 
boards and complete manual. $19.50; wired and tested 
units, only $280.00 (with AK-1, $320.00).* 


OTHER HAL PRODUCTS INCLUDE: 

10-1 Repeater Identifier (wired circuit board) 
ID-1 (completely assembled In IV rack 
cabinet) 

HAL ARRL FM Transmitter Kit 
W3FFG SSTV Converter Kit 
Mainline ST-5 TU Kit 
Mainline AK-1 AFSK Kit 


$115.00* 
S 50.00* 
$ 55.00’ 
S 50.00* 
$ 27.50* 


TOP QUALITY...WITH THE 
HAL 1550 ELECTRONIC 
KEYER. Designed lor easy opera¬ 
tion; perfectly timed C W with optional 
automatic ID lor sending call letters, 
great lor DX and RTTY; TTL circuitry, 
transistor switching tor grid block, 
cathode keying. Handsome rugged 
crackle cabinet with brushed alumi¬ 
num panel. With ID. only S90.00; with¬ 
out ID. $65.00.* 




NEW FROM HAL-TOP QUALITY 
RVD-1002 RTTY VIDEO DISPLAY 
UNIT. Revolutionary approach to amateur 
RTTY .. . provides visual display ol received 
RTTY signal Irom any TU, at tour speeds (60. 66. 
75, and 100 WPM), using a TV receiver modified 
lor video monitoring. Panasonic solid-state TV 
receiver/monitor, or monitor only, available. 
RVD-1002. $525.00; Panasonic TV receiver/ 
monitor, $160.00; monitor only. $140.00.* 


TOP QUALITY... 

WITH THE HAL 

MKB-1 MORSE KEYBOARD. 

As easy as typing a letter—you get 
automatic CW with variable speed 
and weight, internal audio oscillator 
with volume and tone controls, in¬ 
ternal speaker, and audio output jack. 
Smooth operation; completely solid- 
state. TTL circuitry using G10 glass 
boards, regulated power supplies, 
and high voltage transistor switch. 
Optional automatic ID available. As¬ 
sembled MKB-1. $275.00. In kit form. 
$175.00. • 


TOP QUALITY...WITH THE HAL RKB-1 
TTY KEYBOARD. Gives you typewriter-easy op¬ 
eration with automatic letter/number shltt at tour 
speeds (60. 66. 75. and 100 WPM). Use with RVD-1002 
video display system, or Insert In loop ol any tele¬ 
printer. for fast and easy RTTY. Completely solid state. 
TTL circuitry using G10 glass boards, regulated power 
supplies, and transistor loop switch. 

RKB-1 assembled, only $275.00.* 


I 


HAL provide* a complete line ol component*, semi-conductor*, and 1C* to till practically any con¬ 
struction need Send 24c to cover postage tor catalog with info and photos on all HAL products 
available 

•Above prices do not include shipping costs. Please add 7S< on parls orders, $2.00 on larger kits. 
Shipping via UPS whenever possible, therefore, street address required. 

HAL COMMUNICATIONS CORP., Box 365 H. Urbana. Illinois 61801 
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Only $19- 95 

WORTH** 0 00 |Tin« 

w iyi LSI. d'*' t *oVM’*>Adveft'»* d 
0" 1, ."*.or. Or «^ u * BCy '“to"."'’' Any wh#r * 

-ySSeEss*#*- 1 

b j£.M number „< readout 

Use all 8 readout«•«[ ric al ch.«J»ff£? 0 de K l..n,aUC 

, S 2f- ^ 

110 to . . .. 

liorjTL ■■■"^- TRANSISTOR 

PHILCOAM RADIO CHASSIS 

\ :* < r. BUY 2 FOR Uee ai: 

' K V Jl TERE0 • Mlk. amplifier 
Phono amplifier 
T*p« amplifier 
Covtri SSS Kcs 
1500 Kca Broadcast band 
AC or DC 

Originally design for portable phono 
ay stoma, and tape caaaottoal 

One of the most versatile AM Radio and multi-purpose 
amplifiers we have seen at Poly Paks famous “Economy” 
price. Measures only 4 V 2 * x 3" x 2" high. With tuning 
capacitor, IF circuitry, loopstick, ant., volume control 
with switch, AC and phono-mike jacks. Separate switch 
for changing from AM radio to amplifier. Uses either 
110V plug-in adapter (not with unit) and a 9-volt 
buttery power. Exceptional sensitivity and power. Feeds 
into 16 ohm speaker. Complete with spec sheets, dia¬ 
grams, and hookup ideas. • With Built-in Preamp 

• Mike, Tape, Phono Inputs 

'? f 8 TRANSISTOR _ . lj 

A ; , .urn ir .CD 0n| y 

ist 



12-DIGIT “CALCULATOR ON A 

Similar to Mustek f>001. Outperforms Texas S- 
digit TMS1802. A -IO-pin OIF. Adds, multiplies, 
subtracts, and divides. Use with 7 -segment 
readouts. Nixies, and LED’s. We include sche¬ 
matics, instructions from factory to build 


culator. 




3 for $35 


Includes SN7 490. dec¬ 
ade counter. SN7475 
latch, SN7441 BCD de¬ 
coder driver, O-to-9 
Nixie tube, instructions. 


$ 12.95 


Lowest price* on □ 

LED READOUTS 

0-9 plus letters, 
for SN7 4 4 6 or SN74 47 
Snaps in 14-pin DIP 
socket. 3 4 x»/„ x 3 h ", 
characters: V4*Vu"- 
5V, 20-mils per seg. 
characters: V*x3 /1 6' 
Famous MAN-1 type. 

□ Sockets .50 oa. 




$ 2.95 

a 

Bo) 3 — 

Teh* 10% 

This display is excellent for 
small portable electronics, 
such as DVM’s, calculators, 
etc. Equivalent to Monsanto 
MAN :1A. Operates from fiV, 
20 milliamperes, with 47 
ohm dropping resistor. 



GIANT 
SALE ON 


Type 

□ DM8091 
D DM8093 

□ DM8094 


18 

1 AMPLIFIER 
CHASSIS 


NATIONAL 


$ 3.95 


1: 


Same as above, except no AM radio section. 
Completely wired! With built-in preamp, 
mike, phono and tape inputs. Color-coded 
wires with diagram and hookups. Works olT 
9VDC transistor battery. Excellent fidelity. 


MAGIC 

TRIGGER’ 


n 


$ 1.98 


@ “SOUND 

Unique Scientific Device, "hand claps", sensitizes crys¬ 
tal mike amplifier, triggers SCR. Needs only 3 to fivde. 
Use as burglar alarm, intrusion device. Use with photo 
cell, triggers SCR’s, relays, LED's. Even fiber optic light 
pipe may be used. With hand booklet. 



LOWEST PRICES ON “TRIACS’ 

* Two SCRs in one case! * Most complete listing! 


PRV 

3 

amp 

6 

amp 

1 

0 amp 

19 

amp 

25 amp 

SO 

□ 

*.22 

□ 

$.35 

l i 

$.45 

□ 

$.65 

G 

$85 

100 

□ 

35 

Q 

.52 

n 

.64 

n 

.85 

□ 

1.05 

2Q0 

n 

.65 

□ 

.72 

n 

.88 

a 

1.2S 

13 

1.45 

300 

□ 

.7® 

□ 

.89 

□ 

1.10 

□ 

1.45 

□ 

1.65 

400 

□ 

.92 

U 

1.15 

□ 

1.35 

n 

1.85 

□ 

1.95 

500 

□ 

L.25 

□ 

1.39 


— 

□ 

2.55 

r: 

2.25 

600 

□ 

1.50 

□ 

1.69 


— 


— 

□ 

2.65 


SILICON TUBES- 

U5U4 *» •«» 

n s.» 

n .«« 7 - 95 


Coilv: J & 6 amp TO-5, 

10 amp /'(> 66, i 5 & 25 amp stud. 


“Now’s Your 

MEMORIES 

For1»73” 

O 1101 256 Bit RAM MOS.$3.50 

□ 1103 1024 Bit RAM MOS. 8.50 

□ 2513 Character Gen. ROM .12.50 

□ 2516 Character Gen. ROM .12.50 

□ 7489 64 Bit RAM TTL. 3.50 

□ 8223 Programmable ROM . 8.50 

□ 6224 Programmable ROM .12.50 

□ MM5260 1024 Bit RAM . 8.88 

□ 4000 Bit Core Memory Plane . . . 4.95 


||T»k» 10 % n DM 8845 
Discount □ OM 88 BO 


Description Sale 

Tri-State Quad Buffer . . . .$1.00 
Tri-State Quad Buffer .... 1.00 
Tri-State Quad Buffer ... 1.00 

4-Bit Comparator. 1.50 

8 Channel Switch. 1.00 

Parity Generator Checker . 1.00 

Programmable ROM . 8.88 

Binary to Octal Decoder . . 1.00 
Preset Binary Counter .... 1.19 

Preset Divide by 12 .1.18 

Same as 74 107 .41 

Modulo Divide by 2-16 . . 1.S0 

Tri-State Preset Counter . . 1.95 

Binary Counter . 1.00 

Dual Voltage Translater . . . 1.00 
Dual Diff. Line Driver .... 1.00 

Same as SN7445 . 1.45 

Same as SN7 4 45.1.45 

Hi Amp, 7-Seg. Dec. Driver 1.95 


NATIONAL 
DTL "IC’S 


4 for 

$ 1 . 


□ DM930 4 in. Gat* 

□ DM930 4 in. Gat* 

□ DM932 Dual 14 in. Buffer 
n DM936 M*x lnv*rt*r 

a DM946 Quad 2 Input Gat* 

□ DM962 Tripl* 3 In. Gat* 

□ DM9093 Dual J-K Flip Flop* 

* 2 for $ 1.00 


NATIONAL $2.95 

REGISTERS 3 for $6.00 

□ MMSOO Dual 25 Bit 

□ MM502 Dual 50 Bit 

□ MM505 Dual 32 Bit 

□ MM506 Dual 100 Bit 

□ MM5006 Dual 100 Bit 

□ MM5013 1024 Bit Accumul 

□ MM5016 500/512 Bit 

□ MM5017 Dual 500/512 Bit 



PLASTIC RTL’S 
By Fairchild A 

Choose Any /W/I 

2 for 91.00/ 

□ 900 Buffer ''///l 

□ 914 Quad 2 Input Gate 

□ 923 J-K Flip Flop 



*3.33 


12VDC 
POWER PAC| 

I 10 VAC to 
12 VDC @ 

1.6 Am* 

5 x 2 ‘/j x 3-%” 


Terms: add postage, cod’s 2."» *7r. Rated: net 30 
Phone Orders: Wakefield, Mass. (617) 245-3X2!) 
Retail: 10-18 Del Carmine St.. Wakefield. Mass, 
(off Water Street) C.O.D.’S MAY BE PHONED 


□ 15C CATALOG on Fiber Optics. ‘ICs’, Semi's. Parts 

POLY PAKS 

P.O BOX 142 H. LYNNFICLD.MASS. 01»40 


HIGH POWER EPOXY 


SALE 

n 5000 

2.25 

1.00 

□ 6000 

2.96 

1.35 

n 8ooo 

3.50 

1.65 

rj 10000 

3.95 


RECTIFIERS 
1»MP 



EPOXY SILICON 
RECTIFIERS 


*itiicromini 


PIV 

2Amp * 

2 Amp 

3 Amp 

so 

$.05 

$.05 

$.08 

too 

.06 

.06 

.12 

200 

.07 

.07 

.15 

400 

.09 

.09 

.22 

600 

.12 

.12 

.28 

800 

.15 

.15 

.39 

1000 

.16 

.18 

. 45, 


EPOXY 
RECTIFIEI 
SPECIAL 
10 for $1 

□ 1 AMP 
1000 P1V 
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□ 

SN7400 

S.21 

□ 

SN7401 

.21 

□ 

SN7402 

.21 

□ 

SN7403 

.21 

a 

SN7404 

.27 

\ □ 

SN7405 

.27 

□ 

SN7406 

.45 

□ 

SN7407 

.45 

□ 

SN7408 

.29 

□ 

SN7409 

.29 

□ 

SN7410 

.21 

□ 

SN7411 

.25 

□ 

SN7413 

.75 

□ 

SN7416 

.48 

□ 

SN7417 

.48 

□ 

SN7420 

.21 

□ 

SN7421 

.21 

□ 

SN7426 

.32 


SN7430 

.21 

a 

SN7432 

-25 

□ 

SN7437 

.50 

a 

SN7438 

.51 

□ 

SN7440 

.21 

□ 

SN7441 

1.00 

□ 

SN7442 

1.12 

□ 

SN7443 

1.21 

a 

SN7444 

1.21 

□ 

SN7445 

l.SO 

□ 

SN7446 

1.17 

a 

SN7 447 

1.25 

□ 

SN7448 

1.25 

• Factory Marked! 

Factory Guaranteed! 


LOWEST PRICES ON - 

1X110 ; 

Buy 3 — Taka 10 7* Discount ^ 


□ SN J 450 
O SN7451 
D SN74S3 

□ SN7454 

□ SN7455 

□ SN7460 

□ SN7470 

□ SN7472 

□ SN7473 

□ SN7474 

□ SN7475 

□ SN7476 
G SN7480 

□ SN7481 

□ SN7482 
Q SN7483 

□ SN7486 

□ SN7489 . 

□ SN7490 

□ SN7491 

□ SN7492 

□ SN7493 

□ SN7494 ; 

□ SN7498 

□ SN7496 

□ SN74100 

□ SN74107 
Cl SN74121 

□ SN74122 


Q SN74123 

□ 5N74141 : 

□ SN74145 : 

□ SN741S0 : 
P SN741S1 ] 
Q 9N741S3 1 

□ SN74154 ] 
P SN74155 I 
3 SN74156 J 
J SN741S7 ] 
P SN741S8 1 
P SN74160 1 
P SN74161 ] 
P SN74162 

P SN74163 : 

□ SN74165 ; 
0 SN74174 : 
Q SN74175 C 
a SN74180 I 
P SN74181 t 

□ SN74182 3 

□ SN74184 3 

□ SN74185 3 

□ SN74192 1 

□ SN74193 3 

□ SN74194 3 
P SN74195 1 

□ SN74198 3 

□ SN74199 3 


ALLEN BRADLEY’S 
‘MICRO-POTS’ 

Type (i. 1/2" dm. \ 

t 2 " (null. Muontx 1 I" 

Ilf»J«*. with slmft, Itfi* :i»\ 
immt’ r s i i»n - t> i ti h 

2 for $1 

Ohms U 2.5K 

□ 75 Q 5.OK □ 25.K 
IP 100 [J 7.K U 75.K 
U 500 □ 10.K □ lOO.K 

□ 2.OK Q 20. K □ 5 Mag 
We stock Locknut Bushing & 
Screwdriver types at same 
low’ prices. 


INTEGRATED<2£. 
CIRCUIT I ^ 
SOCKETS 

Buy Any 3 - Taka 10* 

□ 14-Pln, dual in lln 

□ 16-Pin, dual in lin 

□ TO-5, 8 or 10 pins 


Po/y Paks Will Never 
Be Undersold! 


Excellent for “HAM" use as antenna switching, latching, 
transmit, receive, etc., and 100 ’s of commercial or in¬ 
dustrial uses. Includes plastic dust-cover with diagram 
and hookup info, 11 -pin plug-in base. Contacts movable 
gold flashed silver, stationary overlay, with silver cad¬ 
mium oxide movables. All contacts 10 amp 3PDT. Coil 
data, 116VAC 2260 ohms, 17.6 ma. 12 VDC 21 mils 
168 ohms. Size: 2 1 /*" x 1 6/16". Wt. 4 ozs. Center pin 
missing. Comar Mfg. type equal too. 


$ 1.98 


PHILCO-FORD 
DYNAMIC MIKE 

Replacement for tape re¬ 
corders, PA systems, audio 
amps. 200 ohms, 6-ft. cord 
and mini mike plug. 200- 
6000 Hz. Wt. 6 oz. Fits in 
"palm of hand.” 2 s /s" x 
lVs" X Vs". Impact plastic 


ALLEN BRADLEY’S ° hn ’ 7 , 5 Q 250 p 10K p 7 SK □ 2s.k □ 2sdk Any 4 
‘TRANSISTOR’ POTS □ 100 □ soo □ 2 .sk □ io.ok □ so.k □ 2 m.r 

Typ, K Screwdriver adjn-t. O200D7S0QS.0KD2O.OKD7S.KD5M.lt fOr$l 


3 5 WATT AUDIO □ S3.33 I 
AMPLIFIER BASIC 2 FOR STCREOS6 

For Class All use. Basic includes: Signetio 
! 640 30 transistor high power driver TO-5 
; "IC”, with a pair of complimentary 35- 
| watt plastic transistors, i.e. 2N523G npn 
and 2N6109 pnp. With schematics, printed 
circuit and parts board layouts. 

BURROUGHS 5755R 

PI 0-9, with right and left dec- 
LJ imals. Neon red. Requires 
$2.95 175 volts 17 mils. 1 l-j" x 

0.5" character size: .5 1". 


prices on LI , 

| m 7-SEGMENT Only - 

LtU readouts 

□ MAN-4 equal, (skinny MAN-1 1 
Specs seme as MAN-1 type _ 


0-9 plus letters, 

Snaps in 14-pin DIP 
socket. x 3 rx 3 H ", 
characters: Vc xVu"- 
5V, 20-mils per seg. 
characters: Vs*3/ 16 " 
D Sockets .50 ea. 


$ 3.95 


ALPHA-NUMERIC 7-SEG. READOUTS 9 c f 

Klim redeem Blue-Green 0-0 numerals, decimals and letters. &»eWww 

||. x W. Characters Filament V. 

□ MINI 7* 1.75 * 1.7" .360 * .570" 1.5V AC/DC 42 mils U Socket SOc 

□ SLIM-7* 1.6 x 0.375" .40 x .20" 1.5V AC/DC 42 mils [J Socket SOc 

• Compatible to 7-segment driver IC'a. 



Dollar 

Stretcher/ 


1 —— “LEDS”, visible, micro-miniature, axial leads . SI 

- “LEOS”, infrared, jumbo, TO- 1 *. 51 

- ••LEDS”, visible, jumbo, red, TO- IN. 51 

- “LED”, invisible, parabolic reflector, RCA. SI 

- PHOTO TRANSISTOR, with durlington amp filter, lens. Si 

- PHOTO TRANSISTORS, with darlington amp. 2N5777, GK51 

- PHOTO CELLS, Clairex, pancake. iOK-TO ohms SI 

> - SOLAR CELLS, round, sq, reel., sun power-circuits SI 

- SILICON SENSORS, TEXAS. If-.’fR Matchxtix. visible SI 



TEXAS 4-WATT AUDIO AMPLIFIER 3 for $ 9 

I Type SN76024, Good up to 7 0 hz. 4 W. into an «-onm 
load. High input impedance, VCC 9V to 24. DIP pak CJ $3.95 
with heat sink, 15 transistors, 5 diodes. 

1L “OP” AMPS Buy any 3 KIDDE “DORANICK” 

Description Take 10% REED RELAYS 

Super 723 V. regulator TOS $1.49 
Hi-performance amp. ,49 

Voltage follower TOS . . . . ! 1.49 Qn|v 

Neg. voltage regulator T05 . 1.49 * 

Poa. voltage regulator TOS. . 1.49 

fvToOm2 V"i’, T ? S ii,k : iff Hernretical^Zd.d f, to l 2 

SV f V HS VDC. SPOT. Good for 

1 amp V. regulator T03 2.25 I non noO's nf switching 

•zsKxsrzszzis? • ,12 "'o D^oC i oi 

SS&STSS iWtoS 5 :: i? 



Hermetically sealed 6 to 1 2 
VDC. SPDT. Good for 
1,000,900's of switching 
cycles. 350 DC ohms. 1.0A 
250V contacts. 15 watts. 
2 3 /4" x 1" x 3". Wt. 4 oz. 


umy Terms: add postage, cod’s 25 Rated: net 3 0 
2 a **hone Orders: Wakefield, Mass. (617) 245-3820 

Retail: 16-18 Del Carmine St., Wakefield. Mass. 
<utt Water Street) C.O.D. S MAY BE PHONED 
ind t0 ,'n? □ >M CIULOC on Fiber Optics. 'ICs'. Semi s. Parts 


P.O.BOX S41H. LYNN FIELD, MASS. 01*40 
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CRYSTAL FILTERS 

and 

DISCRIMINATORS 

1 27/64" x 1 3/64" x 3/4" 



10.7 MHz 

FILTERS 


10.7 MHz DISCRIMINATORS 


XF107-A 

14kHz 

NBFM 

$34.75 XD107-01 

30kHz 

NBFM 

$18.35 

XF107-B 

16kHz 

NBFM 

$33.25 XD107-02 

50kHz 

WBFM 

$17.55 

XF107-C 

32kHz 

WBFM 

$33.25 




XF107-D 

38kHz 

WBFM 

$34.75 




XM107-S04 14kHz 

NBFM 

$15.95 (4 pole, in HC6/U crystal can) 


CRYSTAL 

SOCKET (for XM107-S04) type DG1 $1.50 






VHF 

CONVERTERS 

UHF 




MM SO 

MM 144 

MM 220 

MM 432 

MM 1296 

RF Frog. 

(MHz) t 

50-54 

144-148 

220-224 

432-436 


N.F. (typical) 

2.5dB 

2.8dB 

3.4dB 

3.8dB 

COMING 

Nom. Gain 

30dB 

30dB 

26dB 

26dB 

SOON 



$49.95 

$49.95 

$59.95 

$59.95 



Power 12V D. C. 

Standard I.F. 28-32 MHz t 

l>/,» x 2%" x 4%" + connectors 

Very low N. F. units on special order. 

tOther ranges, amateur & commercial, to order. 


Many thousands of you have be¬ 
come very familiar with the vari¬ 
ous Radio Society of Great Britain 
books and handbooks, but very 
few of you are familiar with their 
excellent magazine, Radio Com¬ 
munication. 

It includes numerous technical 
and construction articles in addi¬ 
tion to a complete rundown on 
the month's events in amateur 
radio. Surely a most interesting 
addition to your amateur radio 
activities. 

We can now offer this fine maga¬ 
zine to you along with the other 
advantages of membership in the 
RSGB (such as use of their out¬ 
going QSL Bureau) for $9.95 a 
year. 

oom^o 

Greenville. New Hampshire 03048 




SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 


A New Magazine. 

Not really. New in the U.S.A. perhaps, 
but very well known in Great Britain and 
now being offered to you here. 

RADIO CONSTRUCTOR is almost exclu¬ 
sively construction material. Clearly writ¬ 
ten, concise articles give you full details 


• Audio Construction Projects 

• Receiver Construction Projects 

• Transmitter Construction Projects 

• Test Equipment Projects 

• Radio Control Projects 
... and much more 

Try a subscription to this interesting 
magazine, we are sure that you will not 
be disappointed. 

ONE YEAR SUBSCRIPTION — $7.00 
Write 

RADIO CONSTRUCTOR 
Greenville, N. H. 03048 
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MOVE IIP TO 220 

FM COMMUNICATIONS FROM 

Standard 



sr-c220 Solid State 220 MHz Transceiver 


Pioneer the 220 MHz band with this more than adequate for this exciting 
new Standard transceiver. An all new band. Easy crystal access 
solid state radio designed to move through "snap open" trap door. In- 
with the growth. Features our exclu- corporates provision for tone coded 
sive "Astropoint" design with selecti- squelch (C.T.C.S.S.) and external 
vity, intermodulation and interference oscillator. Included are microphone, 
rejection not found in low cost radios, mounting bracket, and 4 channels. 


10 Watts output and 12 channels are 


Get in on the Action Today! 


sc-aRPT-4 New-220 MHz Repeater 

A complete FM Repeater available 
exclusively for this new Amateur band 

Features: 

All solid state circuitry, with 10 Watts out. | 
Carrier Operated Relay 
Adjustable carrier delay and time out timers 
Provision for tone squelch (C.T.C.S.S ). 

I D. and remote control inputs. 

Plus many more exciting features. 



Write lor complete specitications. 


Standard 

Communications 


Standard Communications Corp. • 213/835-3134 ■ 639 North Marine Ave. • Wilmington. Calif. 90744 


More Details? CHECK-OFF Page 94 
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GATEWAY 

ELECTRONICS 

8123 PAGE AVENUE 
ST. LOUIS. MISSOURI 63130 
314-427*6116 


L.E.D. 7 SEGMENT READOUT — MAN 1 
TYPE — NEW *2.75 

L.E.D. INDICATOR ONLY — NEW $.65 

1C MASTER BOARDS — PC Board with dual 
in-line 1C Pads. Enough pads for 50-16 pin 
or 14 pin dual inline IC's. 10Vi x 5 undrilled 
ship wt. 1 lb. $2.00 

VERTICAL GYROSCOPE — Aircraft type • pre¬ 
cision made — ship wt. 7 lb. *10.00 

10 MHz CRYSTAL — Standard HC-6/U style in 
24 volt oven, ship wt. 1 lb. *2.50 

THUMBWHEEL SWITCHES 

— 0.5 x 2.125 x 1.78 — 10 position decimal 

*2.75 

— 10 position BCD & Compliment *3.75 

— End Plates (per pair) *1.00 

MINIATURE SIZE 

— 0.312 x 1.3 x 1.3 — 10 position decimal 

*2.00 

— 10 position BCD & Compliment *2.75 

— End Plates (per pair) $ .50 


$5.00 Minimum Order 
Visit us when in St. Louis 


ELECTRONICS 

P.O. BOX 1672 
VISTA, CA. 92083 
714-726-1313 


This New Frequency Counter has the follow¬ 
ing Specifications to recommend it: 

Direct Counting: 10Hz to 80MHz guaranteed 
(1Hz to over 100MHz typical) 

10MHz xtal time base 

Readout: 5 digit LED plus over-range 

Input Sensitivity: 100 millivolts max. on any freq. 

Input Impedance: 1MQ paralleled with 15pf. 

Power Requirement: 120VAC or 12VDC 

SMALL SIZE 2 % "H, 5*4 "W. 6*4 "D. 
Guarantee 1 year all parts, 90 days labor 

PRICE $250.00 

FOB Vista, Ca. 92083 

Y & C ELECTRONICS 

P. O. Box 1672. Vista, CA. 92083, 714-726-1313 


2 METER 

AMATEUR REPEATER 


ECHO II 


— ONLY 


ALL 

SOLID 

STATE 

STOCK 

FREQS: 

16/76 

22/82 

28/88 

34/94 


$600.00 


PROVEN STATE OF THE ART DESIGN 
INSTALLATIONS WORKING GREAT IN U.S., EUROPE AND ASIA 
STOCK FREQS DELIVERED IMMEDIATELY, OTHERS 3-4 WEEKS 
WRITE FOR FREE DATA SHEET — FULL MANUAL $5.00 


DYCOMM 


948 AVENUE E P.O. BOX 10116 
RIVIERA BEACH, FLA. 33404 


■ 
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HALLETT 



ELIMINOISE 

I Ignition Noise Suppression Kit ^ 




MOOIl «0 UNt VII S Al lit lilt All • Cfl AMIIICAN CAIt 

LIMITED 


SPECIAL $24.95 


155.00 VALUE 

Add $2.50 for shipping & handling 


WANTED 


CLEAN DRAKE GEAR 


REWARD 

FOR 

NEW 

PRICE 

$195.00 

2B or 2C 

R4B 

$475.00 

$220.00 

R4 

R4B 

$475.00 

$275.00 

R4A 

R4B 

$475.00 

$200.00 

T4 

T4XB 

$495.00 

$125.00 

2NT 

T4XB 

$495.00 

$285.00 

T4X 

T4XB 

$495.00 

$ 60.00 

AC3 

AC4 

$ 99.95 

$ 70.00 

DC3 

DC4 

$125.00 

$270.00 

TR3 

TR4 

$599.00 


L 

Elect 


r r on ix 

L^O 6 and 2 Meter 

Sale 1C 95 
Priced 10 

Gutter Mount Version $19.95 

MODEL LA 150A 

Gain (2 Meters) 3db 

Gain (6 Meters) Unity 

Nominal Impedance 55 ohms 
Overall Length 55 in. 


Add $2.50 for 
shipping & handling 


A broadband isn't an all sirl 
nrcbeslra. 

ITS A BALUN FROM LA-TRONIX 


IMPROVE YOUR ANTENNA PATTERN 
AND REDUCE TVI FOR ONLY 


BANOWIDTH .. 3 THROUGH 30 «H C0NTINI0US 

VSIR .. I I WHEN TCRMINATE0 ■ ITM A 

BALANCED 5? OHN LOAD 
POWER RA1INI. iKlOCZKfPCP 

INPE0ANCE RATIO 1 I AT S? OHMS 

INPUT CONNECTOR SO-231 

OUTPUT CONNECTIONS.STANDARD TERMINAL LUGS 

WEATHER PROTECTI0R INTERNALLY SEALED 

Add $1.00 for shipping & handling 


23044 S. CRENSHAW BLVD.. TORRANCE. CALIF. 90505 
) Phone: (213) 534 4456 or (213) 534 4402 

CLOSED SUN DA Y & MON DA Y 

See LA for your SWAN needs 
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Radio Amateurs 
Reference library 
of Maps and Atlas 


WORLD PREFIX MAP — Full color. 40" « 28". shows 
prefixes on each country DX /ones, time /ones, 

cities, cross referenced tables postpaid $1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD — from the center of the United States! Full 
color. 30" x 25". listing Great Circle bearings in de¬ 
grees for six major U S cities, Boston. Washington. 
D C . Miami. Seattle. San Francisco & Los Angeles 

postpaid $1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color. 30" x 25" — includes Central America and the 
Caribbean to the equator, showing call areas, /one 
boundaries, prefixes and time /ones. FCC frequency 
chart, plus informative information on each of the 50 
United States and other Countries postpaid $1.25 
WORLD ATLAS — Only atlas compiled for radio ama¬ 
teurs. Packed with world wide information — includes 
11 maps, in 4 colors with /one boundaries and coun¬ 
try prefixes on each map Also includes a polar pro 
lection map of the world plus a map of the Antarctica 
— a complete set of maps of the world. 20 pages 
si/e x 12" postpaid $2.50 

Complete reference library of maps — set of 4 as listed 
above postpaid $3.75 

See your favorite dealer or order direct. 


RA0I0 AMATEUR I 

^cal 

Dept. E 


925 Sherwood Drive 
Lake Bluff. III. 60044 


APOLLO PRODUCTS by “Village Twig 


WRITE FOR 
FREE 

BROCHURE! 


Resale 

Net 

8.25 

8.95 

13.50 

20.50 


Model Dimensions 

"E” 6% x 3 15/32 x 7 1/16 

"HA” 5 x 5% x 4 (Blank Panel) 


Fin J7R * V A lumiirv l on 

“K" 4% x 7% x 11 W/Handle 

“L" 11% x 6% x 12% 


SWR Bridge 

Large Meter • Sloping 
Panel Cabinet • Rubber 
Feet - Keep in Antenna 
Line up to 1 Kilowatt 

$29.95 


450X-S Antenna Switch 

3-Position Slide Switch 
Low Loss - Walnut-grain 
Finish Chassis • Gold Cover 

$5.95 

700X-2 KW Wattmeter 

Dummy Load Wattmeter for 
52 Ohm Input. Measures RF 
in 4 ranges to 1000 watts. 
Measures modulation per¬ 
centage on calibrated scale. 
Portable. 

$124.50 


Meter O-l MA 

to fit "L" box 

ppd. 5.00 


package enclosure 
“Shadow Box" machined 
with: 2-S0239. 1 Pilot 
Light, 3 • Rocker 
Switches, and 2 • Knob:. 

pkg. 29.95 


APOLLO PRODUCTS 


900X-2 Wattmeter 

Measures RF in 2 ranges 25 
and 250 watts. 52 Ohm input. 

$29.95 

1700X-2 

Vertical/Horizontal 
Antenna Switch 

Allows operator to select 
any one of 3 antennas or 
dummy load. Two Antennas 
can be switched in 
simultaneously. New 
Sloping Front Console Cab. 

12.95 


BOX 245 • VAUGHNSVILLE, OHIO 45893 - Phone (419) 646-3495 - Evening Phone (419) 646-3495 


H/AwSTT ** 

X SPEECH COMPREKOPw 
REALLY WORKS! 


RPC 3M MODULE 
(ONLY $22.50) 

• LOW DISTORTION 
CTRL UIT 

• Il I[Y w|RED & 
TESTED NOI A KIT 

• WORKS WITH 
PHONE PATCH 

• INTERNAL UNITS 
.V MODULES WORK 
MOBILE 

• EUI I. WARRANTY 
—ONE YEAR 

• IN I RODUC TORY 
I OW PRICES 

(Illinois residents add 
$ r .c Sales Tax) 

Write for specifications 
and information sheets 
(free) 

Add $2.00/unit shipping 
(RPC-3C) or Add SI.00/unit 
shipping (RPC-3, 3U, 2M) 


RPC-3C CABINET MODEL 
($34 95) 


RPC-3,3U INTERNAL UNIT 

($24.95) 


Electronics 

BOX 1201H 
CHAMPAIGN, ILL. 
61820 


□ 
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An Incomparable Pair 


j/gnaZ/nne 


000%) 


O <* O aO o o 


;0 Q 


o 


O o 


State-of-the-Art 
Equipment of the 
Seventies 


Now greater quality 
and reliability 
than ever before 

0 ^ 2 ) 

CX7A — DELUXE INTEGRATED STATION 
TOP OF-THE LINE $2395.00 

CR-1200 — SINGLE VFO RECEIVER 

$1095.00 

CR-1500 DUAL VFO RECEIVER $1650.00 


CT-1500 TRANSMITTER 
CX-10 INTEGRATED STATION 
PS-10 A/C SUPPLY 
SC-10 CONSOLE 
400 Hz CW FILTER 
250 Hz CW FILTER 
CX7S SPEAKER 


ALPHA 77 


L- 



$1450.00 
$1795.00 
$ 210.00 
$ 350.00 
$ 69.50 

$ 160.00 
$ 39.95 


Featuring the new Giant 
from Eimac, the 8877 air¬ 
cooled grounded-grid triode, 
with a conservative 1500 watts 
of plate dissipation. 

VOLUME PRODUCTION 
NOW ALLOWS A NEW 
FACTORY-DIRECT-DEALER PRICE: 

$1495 

G05 

Extremely reliable, trouble-free operation 
is the basis of our new Alpha Warranty: 
12 months on all parts & labor. Tube 
warranty by Eimac. 

24 months on the 1500 watt power 
transformer and oil-filled capacitor. 

You can buy with confidence with the 
longest-strongest warranty in the industry. 


Phone/write DON PAYNE, K4ID, for a brochure, personalized service, 
and a KING-SIZE trade-in on any gear you have — one piece — or 
the whole station. 

PAYNE RADIO 


Phone 

Six Days (615) 384-5573 


Box 525 

Springfield, Tenn. 37172 


Phone 

Nites-Sundays (615) 384-5643 
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The BEST CW in the world! 

comes from Keyers by ^ j 

MEMORY MATIC 8000 Deluxe Keyer 

The unquestioned leader in the keyer field. Up to 8000 bit easy-to- 
use memory capacity allows storage of up to eight complete mes¬ 
sage sequences. More features than you've ever imagined. The 
contesters and traffic handler's dream keyer. 

Complete details in our exciting free catalog. 
MEMORY-MATIC 500B Keyer 

Easy-to-use 500 or 800 bit read/write memory offers complete flexi¬ 
bility to automate your CW station the modern Data Eng. way. Keep 
up with the winners with this exciting keyer. Send for *ull details. 

Sh. wt. 4 lbs. with 500 bit memory $198.50 
with 800 bit memory $219.50 

SPACE-MATIC 21-B 

The Switchable Keyer. It's up to eight-keyers-in-one. Use the switch¬ 
es to make this your very own personal keyer. both today and to¬ 
morrow. Add such features as dot dash memory or adjust spacing 
with the turn of a switch. Completely versatile, completely perfect 
>u will ever want. Full details in our catalog. 

Sh. wt. 4 lbs. $89.50 


with everything you 


dollar than all others in its price range 
clean, crisp CW at all speeds 


CRICKET 1 

At last — a popularly priced 1C keyer with more features for your 
all others in its price range. Fatigue-free sending with 

Sh. wt. 3 lbs. $49.95 

FEATHER TOUCH KEY 

Replace that mechanical key with our new electronic key. Go mo¬ 
dern with Feather Touch the electronic kev that detects the mere 
touch of your finger. Develop a truly professional fist. 

Sh. wt. 2 lbs. $22.95 
adapted to MM-8000 & MM-500B $27.95 

M ST-60 

Synchronize your Meteor, Tropo, or Moon Bounce communications 
with WWV for transmission at 15. 20. 30 and 60 second intervals 
with this precision Meteoric Scatter Timer. 

Sh. wt. 2 lbs. $49.50 

Send for FREE Catalog • 5 Year Guarantees 

Send today or use "Check-Off” to get our exciting new catalog de¬ 
scribing the most complete line of electronic keying equipment 
available plus many other exciting accessories for your station. 


DATA ENGINEERING 


INC. 


Ravensworth Industrial Park, Springfield, Va. 22151 



FMS-3 

The frequency marker that gives 
you more. Just right for band 
edge markers for 160 to 10 
meter bands. 

Sh. wt. 2 lbs. $32.95 
(less batteries) 


FMS-5 

Designed specifically for the 
FMer. This deluxe frequency 
standard allows precise calibra 
tion of all receive and transmit 
crystals in the 10, 6. 2 and 
1*/* meter FM bands. No more 
off frequency operation with 
the FMS-5. 

Sh. wt. 2 lbs. $44.50 
(less batteries) 


2-METER PREAMP 

Specially made for both OLD 
and NEW receivers. The small¬ 
est and most powerful preamp 
available Provides 20dB gain 
to bring in the weakest signals. 

Sh. wt. 4 oz. $9.50 kit 
$12.50 wired 

BROADBAND PREAMP 

Unable to hear those weak sig 
nals? Been missing that rare 
DX? If so, it’s time for our DX 
'■getter”. Give your receiver a 
boost. 1-30 MHz. 36dB gain 
160-40 meters, dropping to 
19dB on 10 meters. 

Sh. wt. 6 oz. $17.95 
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■ RATES Commercial Ads 250 per 
word; non commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

■ SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


“DON AND BOB" GUARANTEED GOODIES. HyGain 
TH6DXX 139.00; TH3MK3 114.00; Hyquad 109.00; 
204BA 129.00; Mosley CL33 124.00; CL36 149.00; 
MCQ3B quad 91.00; Ham-M 99.00; TR44 59.95; 
Belden 8448 Rotor Cable lQc/ft.; CDE parts stock; 
Belden 8214 RG8/U foam 16e/ft.; 8237 RG8/U 
15f/ft.: Gladding 25 212.50; with AC 255.00; 

SBE144 209.00; SBE450 (list 399.00) 339.00; Leader 
810M GDM 49.95: Mallory 2.5A/1000PIV epoxy 
diode 29c 4 ; MOT MC1709CG (709) OPAMP T05 39c; 
Clairex 604 photocell 1.00; Write quote Triex, Drake, 
Eimac, Leader, Clegg FM27B, Calrad; Tempo Ken¬ 
wood dealer. Late Special: 21AWG hookup wire, 
stranded, 50^/100 ft.: 3.00/1000 ft.; TDK C60LN 
cassette 1.49 ea.; Shipping charges collect; Mas- 
tercharge, BAC, warranty guaranteed. Madison 
Electronics, 1508 McKinney, Houston, Texas 77002. 
(713) 224-2668. 


MOTOROLA: Used radios, equipment and parts. 
SASE for list. W9ZPP, Box 6073, Evansville, Ind. 
47712. - 

COLLINS mechanical filters 455 kHz., 2.4 kHz 
bandwidth. $11.00 postpaid. V. Mozarowski VE3AIA. 
1 Belgrove Dr., Islington, Ontario, Canada. 


FOR YOUR FUTURE ROBYN RADIOS send your 
order to. Two Way Radio Sales, 1501 Monroe 
Street, Bogalusa, La. 70427 or 202 Farrell Street, 
Picayune, Miss. 39466. 


DISCOUNTS! Standard Sonar, Clegg, Gladding, Ge- 
nave, Mosley, Rohn, Tri-Ex, others. Also marine 
and CB. Lowest prices. State needs. Arena Com¬ 
munications, Dept. H, 1169 N. Military Highway, 
Norfolk, Virginia 23502. 


WANTED: tubes, transistors, equipment what have 
you? Bernard Goldstein, W2MNP, Box 257, Canal 
Station, New York, N. Y. 10013. 


22nd ANNUAL DAYTON HAMVENTION will be held 
on April 28, 1973 at Wampler’s Dayton Hara 

Arena. Technical sessions, exhibits, hidden trans¬ 
mitter hunt, flea market, and special program for 
the XYL. For info write Dayton Hamvention, Dept. 
H, Box 44, Dayton, Ohio 45401. 


WORLD QSL — See ad page 92 


TECH MANUALS for Govt, surplus gear only $6.50 
each: R-388/URR, R-389/URR, R-390/URR, URM- 
25D, RCK, TT-63A/FGC. CV-591A/URR, TS-497B/ 
URR, TS-34A/AP, R-220/URR. Hundreds more. 
Send 50(* (coin) for 20-page list. W3IHD, 4905 
Roanne Drive, Washington, D. C. 20021. 


UHF FET PREAMPLIFIER. 440-470 MHz. Mobile or 
fixed. At least 6db gain (lOdb typical). Power 
source 4-10V to -}-15V. lOma drain or less. RCA 
phono type jacks. IV 2 x 1 V 2 x 1 3 A inches, fully 
shielded. Price includes taxes. $18.00 Prepaid U.S.A. 
Electronics Enterprises, 6606 Fifth Street, Rio 
Linda, Ca. 95673. (916) 991-2010. 


TUBES save $$$$$ send RFQ: Tubes International, 
Wainright, Ak. 99782. 


TOROIDS, i ron "E” powder 80-10 meters. .500'' — 
8/$1.00, .940" — 4/$1.00, 1.437" — 75<f each 
or 3/$2.00, 2.310" — $1.50 or 3/$4.00. Please 
include 50^ postage, slightly more on large orders. 
Fred Barken, WA2BLE, 274 E. Mt. Pleasant Ave., 
Livingston, N. J. 07039. 


ROCHESTER, N. Y. is the place to go for the 
largest Hamfest, VHF meet and flea market in 
the northeast, May 12th. Write WNY Hamfest, Box 
1388, Rochester, N. Y. 14603. 


2N3632’s BRAND NEW, $2.50 each, three for $7, 
WA2KOI, L. Schoenig, 207 Woodlawn, Williams- 
town, N. J. 08094. 


SP200 RECEIVER with power supply in running 
condition. $50.00 or best offer. Other items for 
sale or trade also. Mike Kane, WA1PJG. 50 South 
Porter, Manchester, N. H. 03103, 603-622-5320. 


REPAIR TV TUNERS — High earnings, complete 
course details, 12 repair tricks, many plans, two 
lessons, all for $1. Refundable. Frank Bocek, Box 
3236 (Enterprise Branch), Redding, Ca. 96001. 


SELL: ART-13, 2-18MHz, 200W A1A3 with P. S. No 
shipping. $60. Chas. Wallace, W1IIB, 8 Elaine St., 
Hampton, N. H. 03842. 


USED MYLAR TAPES — 1800 foot. Ten for $8.50 
postpaid. Fremerman, 4041 Central, Kansas City, 
Mo. 64111. 


FOR SALE — Transceiver, brand new EICO 753 
SSB/AM/CW 80, 40, 20 meters, 200 watt, tran¬ 
sistorized, VFO with AC supply and 12 volt DC 
supply $250. Harry McCall, Sparta, N. C. 28675, 
work, 372-8499; home 372-8655. 


HOOSIER ELECTRONICS — Your ham headquar¬ 
ters in the heart of the Midwest where only the 
finest amateur equipment is sold. Individual per¬ 
sonal service by experienced and active hams. 
Factory-authorized dealers for Drake, Regency, 
Standard, Ten-Tec, Hy-Gain, CushCraft, Mosley, 
Ham-M, plus many more. Orders for in-stock mer¬ 
chandise shipped the same day. Write today for 
our low quote and try our personal, friendly Hoosier 
service. Hoosier Electronics, R. R. 25, Box 403, 
Terre Haute, Indiana 47802. 


QSLS. Second to none. Same day service. Samples 
25f. Ray, K7HLR, Box 331, Clearfield, Utah 84015. 


HOLIDAY 1973, destination Southern Ireland. Ex¬ 
change unwanted gear for guesthouse accommoda¬ 
tion. Pursue hamming, fishing, sport, recreation 
interests. Des Walsh, EI5CD, Ballylynch Carriek-on- 
Suir, Ireland. - 

SAVE MONEY on parts and transmitting-receiving 
tubes. Foreign-Domestic. Send 25<t for giant 
catalog. Refunded first order. United Radio 
Company, 56-HR Ferry Street, Newark, N.J. 07105. 


SALES; COLLINS CC-3 CARRYING CASES for KMW-2 
Power Supply and/or other accessories. Excellent 
condition. $20 each FOB origin. Only 8 available. 
Money order or certified check to Oleg Kolen, 
W7LU, 2916 Oriole Drive, Sierra Vista, Ariz. 85635. 


WANTED: JULY 1969, Ham Radio magazine. Andy 
Kalayta, 7645 N. Crawford, Skokie, Illinois 60076. 


TELL YOUR FRIENDS about Ham Radio Magazine. 
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Semiconductor Supermart 

• MOTOROLA • RCA • FAIRCHILD • NATIONAL • HEP • PLESSEY • 



DIGITAL READOUT 

At a price 

everyone $3.20 
can afford 

• Operates from 5 VDC 

• Same as TTL and DTL 

• Will last 250,000 hours. 


Actual Size 


The MiNiTRON readout is 
a miniature direct viewed 
incandescent filament (7- 
Segment) display in a 16-pin DIP with a 
hermetically sealed front lens. Size, and 
appearance are very similar to LED read¬ 
outs. The big difference is in the price. 
Any color filter can be used. 


INTRODUCING NEW 
DEVICES AT NEW LOW PRICES 

LA3018 (replaces CA3018) $1.60 

LA3046 (replaces CA3046 $1.60 

LS370 (replaces LM370) $4.00 

LS1496 (Improved MC1496) $2.00 

LS3028A (replaces CA3028) $1.60 

LP1000 (a new fun-type device to make LED flashers, 

audio osc, timer, etc.$1.60 

Coming soon the LP2000 Micro-transmitter in a 
10-pin 1C package. 


NATIONAL DEVICES 

LM370 AGC/Squelch amp .$4.85 

LM373 AM/FM/SSB IF strip/Det $4.85 

LM309K 5V 1A regulator. If you are using TTL 
you need this one.$3.00 


POPULAR IC’s 


MC1550 

CA3020 

CA3020A 

CA3028A 

CA3001 

MC1306P 

MC1350P 

MC1357P 

MC1496 

MFC9020 

MFC4010 

MFC8040 

MC1303P 

MC1304P 


Motorola RF amp .$1.80 

RCA V 2 W audio .$3.07 

RCA 1 audio .$3.92 

RCA RF amp .$1.77 

RCA .$6.66 

Motorola Vz W audio .$1.10 

High gain Rf amp/IF amp .$1.15 

FM IF amp Quadrature det $2.25 

Hard to find Bal. Mod.$3.25 

Motorola 2-Watt audio .$2.50 

Multi-purpose wide band amp $1.25 

Low noise preamp .$1.50 

Dual Stereo preamp .$2.75 

FM multiplexer stereo demod $4.95 


! MOTOROLA TUNING DIODES 

Silicon voltage variable capacitance 

diodes in 

TO-92 plastic case 

like plastic transistors. Both 

standard Motorola 

and HEP numbers 

are listed: 

devices are same. 

Capacitance value 

is typical 

at —4Vdc. Tuning 

ratio is approx. 3:1 


MV2101/R2500 6.8 

pF . 

$1.10 

MV2103/R2501 10 

pF . 

$1.10 

MV2105/R2502 15 

pF . 

$1.10 

MV2109/R2503 33 

pF . 

.$1.10 

MV2112/R2504 56 

pF . 

$1.10 

MV2115/R2505 100 

PF . 

$1.10 



FET’s 


MPF102 

JFET . 

.$.60 

MPF105/2N5459 JFET 

.96 

MPF107/2N5486 JFET VHF/UHF . 

$1.26 

MPF121 

Low-cost dual gate VHF RF 

.85 

MFE3007 

Dual-gate . 

$1.98 

40673 


$1.75 

3N140 

Dual-gate 

$1.95 

3N141 

Dual-gate . 

$1.86 


MOTOROLA DIGITAL 


MC724 

Quad 2-input RTL Gate . 

$1.00 

MC788P 

Dual Buffer RTL . 

.$1.00 


MC789P Hex Inverter RTL .$1.00 

MC790P Dual J-K Flip-flop .$2.00 

MC799P Dual Buffer RTL.$1.00 

MC780/880 RTL decade counter .$3.00 

MC1013P 85 MHz Flip-flop MECL .$3.25 


MORE RCA IC’s 

CA3088E AM rcvr subsystem .$2.50 

CA3089E FM IF system with circuits for IF 
amp., Det., AF preamp., AFC, Squelch, & 

tuning meter .$3.90 

CA3018 Transistor array .$1.55 


NEW FAIRCHILD ECL 
HIGH SPEED DIGITAL IC’s 

9528 Dual “D” FF toggles beyond 160MHz $4.65 

9582 Multi function gate & amplifier .$3.15 

95H90 300 MHz decade counter .$16.00 

A 95H90 & 9582 makes an excellent prescaler 
to extend low frequency counters to VHF — 
or use two 9528s for a 160 MHz prescaler. 


Box 3047H, Scottsdale, AZ 85257 

CIRCUIT SPECIALISTS CO. 

Please add 35<( for shipping 
FACTORY AUTHORIZED 
HEP-CIRCUIT-STIK 
DISTRIBUTOR 
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MODERNIZE FOR PEANUTS! Frame & Display 
QSL’s with 20 pocket plastic holders. Two for $1.00, 
seven for $3.U0. Prepaid, guaranteed. Universally 
used and approved. Order now. TEPABCO, Box 
198H. Gallatin, Tennessee 37066. 


PRINTED CIRCUIT DRILL BITS Trumbull. 833 
Balra Drive. El Cerrito. California 94530. 


WANTED: GOOD MODEL 19 RTTY. Quote price de 
livered to my QTH. Cline. Box 216, Logan, Utah 
84321. 


FOR SALE SB 401 excellent, on 8010. Going 
MARS. $240. UHF AMP Dumont with 2 new 
4cx250K's. 50c for photo. $150. AL K4AVQ/3, 20 
Lepore Dr., Lancaster, Pa. 717-392-4237. 


FIGHT TVI with the RSO Low Pass Filter — pi 15 
March 73 — write for brochure — Taylor Com¬ 
munications Manufacturing Company, Box 126, 
Agincourt, Ontario. Canada. 


SURPLUS MILITARY RADIOS. Electronics. Radar 
Parts, tons of material for the ham. free catalogue 
available. Sabre Industries. 1370 Sargent Avenue. 
Winnipeg 21, Manitoba, Canada. 


TECHNICAL MATERIEL CORPORATION GOODIES. 

TRC-500 antenna coupler $27.50, FFR receiver (with 
all heads) $100.00, AKT-7 100W 220MHz amplifier 
$30.00. 1S-497B $150.00. TS-382D $50.00. much 
more, SASE for 5 page list. Wanted: E and E 
Radio Handbooks, 14th Edition and earlier, 2M 
walkie, GPR-90/GSB-1 receiver. Richard Solomon. 
5 Cherry St., Lexington, Massachusetts 02173. 


SCALERS — Complete units. 260MHz unit $70; 
high sensitivity 280MHz unit $90. Add Calif, tax 
and $1.50 shipping. Guaranteed. W6PBC, Belmont 
Spectrum Research, 1709 Notre Dame, Belmont. 
Calif. 94002. - 

WE BUY ELECTRON TUBES, diodes, transistors, 
integrated circuits, semiconductors ASTRAL ELEC¬ 
TRONICS, 150 Miller Street. Elizabeth. N. J. 07207. 
(201) 354-2420. - 

SEND PERFECT C.W. WITH YOUR TELETYPE! Con 
nect the TMC-1 into your loop and it will repro¬ 
duce in perfect Morse whatever appears in the 
loop. 64-letter buffer memory produces smooth 
output even with unsteady input, giving better 

K erformance than Morse keyboards or memory 
eyers. All on one 4x6 inch circuit board. Wired 
and tested with tech manual. $310, Tech manual 
only $25. Write for information. Petit Logic Sys¬ 
tems. Box 51. Oak Harbor, Washington 98277. 


QSL’S — BROWNIE W3CJI — 311 IB Lehigh. Allen 
town. Pa. 18103. Samples 10#. Cut catalogue 25#. 


TELETYPEWRITERS — Kleinschmidt — portable, 
fixed, sets, punches, parts, reconditioned, reason¬ 
able Mark/Space Systems. 3563 Conquista. Long 
Beach. Calif. 90808. 213-429-5821. 


F.C.C. TYPE EXAMS GUARANTEED to prepare you 
for the F.C.C. 3rd., ($7.00), 2nd. ($12.00), and 1st 
($16.00), phone Exams; complete package. $25.00. 
Research Company, Dept. D. Rt. 2. Box 448. Calera, 
Alabama 35040 

CANADA'S MOST UNUSUAL Surplus and Parts 
Catalog. Jam packed with bargains and unusual 
items. Send $1. ETCO-HR, Box 741, Montreal. 
Canada. 


1973 DESK CALENDAR. 12 x 9. Name, address, 
call in gold. $2.00. Henry Morgan, 883 Diana. 
Akron, Ohio 44307. 


RESISTORS: Carbon Composition brand new. All 
standard values stocked. % watt 10% 50/S1.00; Vi 
watt 10% 40/$l.00. 10 resistors per value please 
Minimum order $5.00. Post paid. Pace Electronic 
Products, Box 161-H, Ontario Center. New York 
14520 - 

RECIPROCATING DETECTOR KIT. Send SASE to. 
Peter Meacham Associates. 19 Loretta Road. Wal¬ 
tham, Mass. 02154. 


RTTY SPEED CONVERTER. A drilled 4" x 6>/ 2 " 
PCB and all components except input ouput jacks, 
power supply and chassis. See Dec. '71 and Oct. 
'72 issue of Ham Radio. $40.00 postpaid. PCB only 
$6.00. P & M Electronics, Inc., 519 South Austin, 
Seattle. Washington 98108. 


DIGITAL AID 

Learn by doing. Draw your own digital logic dia¬ 
grams. Logic drawing template with Instructions 
for reading and drawing standard gate and flip 
flop symbols. Timing diagrams introduced. Send 
$1.98 plus 20( post. 

STELCOMP SCIENTIFIC 
4600 Duke St. 

Alexandria. Va. 22304 


SUPER RIG 

STATE OF THE ART 2-METER FM 
22 CHANNELS - PRICE $289.60 

Brand new, just released INOUE IC-22 Same size as 
IC-20. 22 Channels, 10+ watts. Super hot reevr. Belter 
than .4y*V/20db. Order yours now or SASE for more info. 

206-747-8421 evenings 
NHE COMMUNICATIONS 

15112 S. E. 44th — Bellevue, WA. 98006 


FM Schematic Digest 

A COLLECTION OF 
MOTOROLA SCHEMATICS 
Alignment, Crystal, and Technical Notes 
covering 1947-1960 
136 pages UVz." * 17" ppd $6.50 

S. Wolf 

P. 0. Box 535 

Lexington, Massachusetts 02173 


WATERBAGS* 

TOROIDS • TELETYPE • FAX 


gibbons 


Toroids 


B8 millihenry. Never potted. 
Center tapped. 5/S2.50 ppd. 
30/$10 ppd US. 


Por all modal 14-15-2$-12-3J-Lor«n«- 
Nlto. FRESH Black nylon, 12 par box. 
1 box/S3.50 postpaid US. 


c Deskfax 


Transceiver 
Modol 6500A 
Checked and ready to operate 
on the landline-or on the air. 
Contain* receiving and trans- 
sitting APSK unit*. 

SPECIAL $15 each, 2/$25, 7/$50 



c Fax Paper 


12" x 19’ ahaota. Tor 
RD-92 or TXC1 FAX. Or 
cut 'em up (or uaa on 
the Deakfax 6500A. 250 ahoota par packaga. 

1 pkg/$ 3, 5 pkg/$12. 


Single copy roll talatypo 

fAWVfV* raflAr paper. Standard S-l/2" width, 
1CJCIJ/A7 I 5 . dUMtrr fJtB aI1 MC hinaa. 

12 rolls/f1). 


Perforator < 7ape 


11/16" wido. FRESH. 
40 roll* only $8. 


February 

Special.* 



he* 1GP1 
SCOPE TUBES 
(Similar to 1AP1I 
S3.00 ppd US. 


^Vari's 

W2DLT 

c Electronics 

■tXMP rom CATALO 


10211 r*MJk Vraac 
SOflla*. 074*0 
»M *471614 




LIMITED QUANTITY - New 1-galIon 
waterbags for camping or trips. 
A steal at only $2.95 ppd US. 
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Versatility plus!. ..in a 


Over-the-shoulder, mobile, or at home 

Completely transistorized, compact, portable. 
Capacity for 6 channels. Built-in telescoping 
antenna, and connector for external antenna. 
Use barefoot or with accessory amplifier. Ex¬ 
ternal 12 VDC or internal ni-cad batteries, 


built-in 120 VAC battery charger. 


Complete with: Dynamic Mike, 
0-T-S Carrying Case, 120 VAC 
and 12 VDC Cords, Speaker/ 
Headphone Plug and 10 Ni-Cad 
Batteries. 

$19995 

I W# W# Amateur Net 

AA-22 Amplifier $149.95 
MMK-22 Mobile Mount $9.95 
BBLT-144D Hustler Ant. $27.95 


GENERAL: • Freq. coverage: 144-148 MHz • 6 channels, 3 
supplied • Push-to-talk Xmit • DC Drain: Rev, 45 mA; 
Xmit, 450 mA • Size: 5-3/8" x 2-5/16" x 7-1/8", 3-3/4 lbs. 

RECEIVER: • Transistorized crystal-controlled superhet • 1st 
IF: 10.7 MHz, 2nd IF: 455 kHz • Ant. Input Imped: 50 ohms 
• Sensitivity: 1 pV or less/20 dB S+N/N • Audio Output: 
0.7 W • Built-in speaker. 

TRANSMITTER • RF Output over 1 W • Freq. Dev. adj. to 
15 kHz max., factory set to 5 kHz. 


R. L. DRAKE COMPANY 



540 Richard St., Miamisburg, Ohio 45342 
Phone: (513) 866-2421 • Telex: 288-017 



EXCLUSIVE 66 FOOT ~ " 75 THRU 10 METER DIPOLE 

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS 

_ fully Air 7 ested — Thouiandi Already in Use 


#16 40% Copper Weld wire annealed so it handles like soft Copper wire—Rated for better than full legal power AM/CW 
or SSB Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware— 
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp¬ 
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A BAND’ 


Model 75 10HD 
Model 75 20HD 


66 Ft 75 Thru 10 Meters 

66 Ft 75 Thru 20 Meters 

Model 80 40MD $42 00 


ORDER DIRECT OR WRITE FOR 
FULL INFORMATION 


Model 75 40HD $40 00 66 
Model 40 20HD $33 00 35 
69 Ft 80 40 15 Meter (CW) 

300H Shawnee 
Leavenworth, Kansas 66048 


75 Thru 40 Meters 
40 Thru 20 Meters 


OR THRU YOUR FAVORITE 
DISTRIBUTOR 


Indispensable to any DX’er 

W9IOP’s SECOND OP 

6th Edition - Fully computer revised 

This wonderful operating aid immediately tells the prefix, con¬ 
tinent, DX Zone. Country name, local beam heading, time differ¬ 
ential, QSL Bureau and postal information for every recognized 
DX country. Don't go another day without this great tool. 

Just $2.00 postpaid 


Comtec, Greenville, NH 03048 


m 
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MEASUREMENTS CORP. MODEL 80. 2 400MHz. 

Mint. $150. will deliver. Also audio sic. sen., audio 
triggered scope. Ten-Tec RX10 $25. QRP rig. Eric. 
K1PCT, 617 646 6631. eves 


NOVICES: Heath DX-60A transmitter. HG-10B VFO. 
Lafayette HA-350 receiver, all for $150.00. will 
throw in all cables and T/R switch for complete 
setup. Mike, WA2IMC, 248 Bay Avenue. Patchogue. 
N. Y. 11772. Landline 516-475-8454 


HELP! Need HR March '70. *71. QST Jan. Feb.. '62: 
July, Aug.. Oct.. Nov., ’65: Feb.. Nov.. ’66. Can 
swap with any other copy of HR or how much. 
Eskil Persson, SM5CJP, Frotunagrand. l.S-19400 
Upplands Vasby, Sweden. 


VHF NOISE BLANKER — See Westcom ad In Dec. 
’70 and Mar. '71 Ham Radio. 


THE LaPORTE. INDIANA AMATEUR RADIO CLUB 

will hold it’s Annual Swap-fest and Auction on the 
4th of February. 1973, beginning at Noon. Loca¬ 
tion is the Civic Auditorium, and there will be 
talk-in on 94. 22-82 and 3910 kHz. 


NEW SCANNER BOOK from Sams. Includes compre¬ 
hensive servicing data for 30 popular UHF and 
VHF Scanner • Monitor receivers including models 
by B & K. Browning, Johnson, Midland, Pace, 
Pearce-Simpson. Penney's. Realistic. Sonar and 
Teubury. Just $4.95 postpaid from Comtec. Green¬ 
ville. N H. 03048. 


TEXAS VHF-FM SOCIETY 1973 winter meeting in 
Brownsville February 24 and 25 at Fort Brown Ho¬ 
tel. Submit your reservation request now so that you 
may be assured of a room as space is at a pre¬ 
mium. On Saturday afternoon, especially for the 
ladies, there will be a guided sight-seeing and 
shopping tour of Matamoros. It will be a great 
meeting. There will be some excellent technical 
talks and an in-depth discussion of the new re- 

B eater rules. For details contact Art Ross. W5KR. 

leeting Coordinator, P. O. Box 3561, Browns¬ 
ville. Texas 78520. 


THE LAKE COUNTY (Indiana) Amateur Radio Club. 
Inc., proudly announces its 20th annual Radio 
Club Banquet to be held at the Scherwood Club. 
600 East Joliet St., Schererville, Ind. The date is 
Saturday, February 10. 1973. and the affair starts 
promptly at 6:30 p.m., CST. Awards, music, speech¬ 
es. food — all you can eat — entertainment, good 
fellowship. Bring your wife, family, or girlfriend. 
Tickets are $5.00. each, and are available from 
Herbert S. Brier, W9EGQ. 385 Johnson St.. Gary. 
Indiana 46402, or from other club members. Posi¬ 
tively no tickets sold at door. 


SOME MEMBERS of the Aircraft Owners and Pilots 
Association (AOPA) are organizing a society of 
‘‘Flying Hams." to be roughly similar to other 
flying groups such as the Flying Doctors, etc., the 
purpose being to combine the two great activities 
of flying and hamming for mutual benefit and 
public service. Fly-ins and nets will be part of the 
activity and the use of flying repeaters has been 
mentioned. Additional information can be obtained 
from Dick Ertman (AOPA 329499). 94 Spruce 

Street. Apponaug, Rhode Island 02886. Comments 
are welcomed. 


SURPLUS CERAMIC 7289 (3CX100A5) and glass 
2C39A tubes. Prechecked 449mc. guaranteed ICAS. 
$3 ea.. $30 doz., plus postage. Ea Howell W4SOD. 
Folly Beach. S. C. 29439. 


GREATER BALTIMORE HAMBOREE, Sunday April 8 
at 10 a.m., Calvert Hall College. Goucher Blvd. 
and LaSalle Road. Towson, Maryland 21204 (1 

mile Louth of Exit 28 Beltway-Interstate 695), Food 
Service. Prizes. Flea Market, registration $2.00. 
No table charge or percentage. INFO. Contact 
W4WVC at school address. 


NEED IMMEDIATELY: 2 J 28 and C 42/ARC-5 junc 
tion & control units. Also wanted. 2 FT-220A & 
MT-71 mounting racks: Write WB8NLM. 146 Schon- 
hardt St.. Tiffin. Ohio 44883 


YOUR AD belongs here too. Commercial ads 25<* 
per word. Noncommercial ads 10? per word. 
Commercial advertisers write for special discounts 
for standing ads not changed each month. 


DIG I PET-60 

SEE NOV. '72 "CQ" REVIEW 



Digi pet-60 
Frequency 
Counter 
1 KHz-60 MHz 

(130-160 MH; with 
optional converter) 

(Reg. $299) 

A (requeue» counter nith a r oI 1 KHr to 60 MHz (or 1)0-160 
MHz when uird with our 0i«lpet-160 Comerlerl With a resolution o( 1 

KHz or 1 Hz 1*1 1 im or 1 I. «Jt» timet) It cm be opereted on 

etther AC or 0C. ««th compete omlood protection PI in a lUblllty 

Mine '«e ol 1 (Oft in 10•/•reel And the ohole untt it a mere 7* 

deep by 2V4" h*eb! 

Superb preen ion quality at lett than kit pricet Call or orite lor 
literature and trade in or our LOW INTRODUCTORY PRICE 1 YEAR 
WARRANTY HO ONE ANYWHERE BEATS OUR PEAL 

AMATEUR WHOLESALE ELECTRONICS 

8817 SW 129 Terrace . Miami. FI ))1S6 
Oayt <)0SI 2)3-36)1 
N«htt-Wef4endt (J05> 666-1)47 


HELP WANTED! Two Way radio technicians. 
Must have experience with GE Tube and Solid 
State FM Equipment. Excellent wages. Health 
Insurance and Pension Plan. State experience, 
qualifications and previous employment in this 
field. 

DON COOK 

COOK'S COMMUNICATIONS CORPORATION 
160 N. Broadway, Fresno, Ca. 93701 
209-233-8818 


EK 404 DELUXE KE YER $124 9b 
■ ALL THE FEATURES VOUVE ASK 
ED FOR 

• 11SVac AND • 12V4c 

• RE AO JAN 1*72 CO AND MAH 
1*72 OST FOR REVIEW OF SIM 
ILAR EK462 PROGRAMMABLE 
■EVER 

•mm eon nnocHunta tt 


m 


ELECTRO 17 
DEVICES . 



CRYSTAL BARGAINS 


Depend on ... 

We supply crystals from 
16kHz to 100MHz. Over 
6 million crystals in 
stock. 

SPECIAL 

Crystals for most ama¬ 
teur 2-Meter F.M. Trans¬ 
ceivers: 

$3.75 Each 

Inquire about quantity 
prices. Order direct. Send 
check or money order. 

For first class mail add 15C per 
crystal (or airmail add 20C ea 


JAN 


DIVISION OF BOB 
WHAN 8, SON 
ELECTRONICS. INC 

2400 Crystal Or. 
Fort Myers 
Florida 33901 
(813) 936-2397 

Send IOC for new 
catalog with 
oscillator circuits 
and lists of 
thousands of 
frequencies in 
stock. a 


SPECIALSI CRYSTALS FOR: 

Frequency Standards 

100 KH: IHCI3/U) M.50 

1000 KH; IHC6/U) 4.50 

Almotl AM CB Sett. Tr.nj, or Rec . 2 SO 

ICB Synthesizer Crystal on requett) 

Any Amateur Band in FT-243 

(Eicept 80 meiertl 4 

BO Meier Range in FT-243 
Color TV 3579 545 KH; Iwire leadt) 

4 


t 

1.50 
for 5.00 

2.50 
1 60 

lor 5 00 . 
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MODEL 10 • KEYER 

MODEL 11 • PADDLE 

No bulky batteries or awkward power cords 
with the Model 10 Keyer Internal penlight 
cells and reed relay output produce a com¬ 
pact portable and versatile unit Also availa¬ 
ble as a circuit board kit without case lor 
custom installation 

Keyer Kit $21 90 

Keyer Assembled $26 50 

P C Board Kit $12.95 

Sidetone Kit $ 4 95 

Sidetone Assembled .$ 6 95 

Paddle Assembled $ 9 95 


MODEL 20 

DIGITAL DIAL 

Tune your lixed or mobile transmitter re¬ 
ceiver or transceiver with 100 Hz accuracy 
and no last digit litter The Model 20 Digital 
Dial connects to rigs with 5-5 5 Mhz VFO s 
with a single wire It can also be used as a 
general purpose frequency counter 

Matching accessories coming soon 

Assembled and Tested $169 95 

Crystal Time Base $ 29 95 


MODEL 31 

MOIMITORSCOPE 

Monitor RF output read power output to 1500 
watts measure SWR to 3 1. and observe 
RTTY and trapezoid patterns all in a single 
instrument' The Model 31 also includes an 
RF actuated CW monitor two-tone generator, 
and AC and DC vertical and horizontal inputs 
for general purpose use 

Assembled and Tested .$169 95 


SEE YOUR DEALER 

OR ORDER DIRECT. PRICES F O B. SENECA, PA. 


BOX 235 • SENECA, PA 16346 • PHONE AREA CODE 814 648-5122 


FM YOUR GON5ET 

(of youi Clegg 22'ei. Poly Comm 2, PC 62. Johnson 
6N2, Aerotron 500. HA 460. TX 62 or VHF 11 


* Newt Plug-in modulator I _ 

puts the 
Communicator 
transmitter on FM. 

» No modification or j'~ 

rawiring on your 

Communicator. Just J v 

plug into mike jack j v. 

and crystal socket. ' 

» Compact self-contained P*^^**——J / 

modulator measures 1 — ' 

x x IV. t 

• Works with Communicator I, II, III, IV ana 

GC105. and other rigs listed. 

• FM at a tenth the cost of a new rig. 

• Frequency adjust for netting built in. 

• Built-in tone burst available. Keyed by 

push-to-talk switch. 

• $34 50 postpaid U.S.A. $36.50 for PC 2. 

PC 62. HA 460. Built in tone burst 
$10.00. Specify transmitter model and 
tone burst frequency. California 
residents add 5% sales tax. (HC6/U 
crystal and 9 volt transistor battery not 
supplied.) 

• Send for free descriptive brochure. 


NGIN 


BOX 455, ESCONDIDO, CA 92025 
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- PCB KITS - 

RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC $40.00 
DRILLED PCB ONLY S 6.00 

RTTY AFSK Gen. All Shifts & CW I.C. 9 VDC (® 7ma $6 60 
100 KHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma $4.75 
100 KHz XTAL (Limited Supply) $2 50 

PREAMP MICROPHONE. 26 DB Gain 9 VDC <® lma $3.50 
LIMITER PREAMP For High Z Mike 9 VDC <«> lma $4 80 
PRODUCT DETECTOR For Your Receiver 9 VDC @ lma S3 60 
"S" METER KIT Less lma Meter 6.3VAC $4.75 

SWR METER, Slriollne, Less 200ma Meter $2.95 

WWV CONVERTER 3.5-4.0 MHz Output 9 VDC @ 5ma $5.25 
Requires 6-6.5MHZ Crystal 

6 METER CONVERTER FET Front End 9 VDC @ 5ma $5.95 
7-11 MHz Output Less 43 MHz Xtal 
CW KEYING MONITOR, RF Keyed, Less Spkr. 9 VDC @ 9ma 

$4.70 

POWER SUPPLY - 9 VDC (S> 50ma Output 115VAC $4.85 
6 OR 2 METER CASC0DE PREAMP 80 VDC @ 4.5ma $4.95 
Wired & Tested Less 2 ea 6CW4 
Nuvistors. Specify 6 or 2 Meter Model 
DRILLS, #54, 56, 58 or 60 (each) S.40 

Finest Quality for PCB'S, Made in USA Three For 51.00 

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW, 
100% SOLID STATE. AND COME COMPLETE WITH AN 
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND 
ALL PCB MOUNTED COMPONENTS. KITS ARE LESS 
POWER SUPPLIES, CHASSIS, AND ENCLOSURE HARD¬ 
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE 
FOR COMPLETE DATA SHEET AND SCHEMATIC. 


SATISFACTION GUARANTEED. RETURN IN 30 DAYS 
FOR REFUND. ALL KITS POSTPAID. INCLUDE 250 
HANDLING CHARGE. WASHINGTON RESIDENTS ADD 
5% SALES TAX 


P. M. ELECTRONICS INC. 

519 SOUTH AUSTIN, SEATTLE, WASH. 98108 
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SEW’.mo* J 

MATRIC 


QUALITY GEAR 

LOADED WITH FEATURES! 



















CUSH-CRAFT JOINS SOLID STATE SYSTEMS 


Solid State Systems, Inc. has now 
become an authorized distributor 
for Cush-Craft antennas. Call or 
write for price and availability. 


tnv Quantity Mdlliiili's of Iv 
Pit Item (Mix) Par Item (Mat 
I- 100- 1000 100- 1000 10000 
0!L__JH8SL_ -10J_221L M_14 l 


-r ltem (Mix) 

I- 100- 1000 100- IIMMI 1000(1 

!W _9aa.--U|L. 99 0 99 90 


10 1.10 1.01 


71123 

run 

71145 

74151 

7415.4 


1.21 I .Of* 1.00 .04 .HO 

1.6,1 1.55 1.46 1.38 1.20 

1.41 !.:*:* 1.26 I.IH 1. 11 

1.20 1.1.1 1.07 1.01 .05 

1.63 1.55 1.46 1.38 1.20 


’.43 2.30 I 


.16 


74 5 00 

74501 
74S03 


7ISOH 
71SIW 
74SII) 


111 1.07 
l.ll 1.07 
1.14 1.07 


1.41* 1.30 1.31 
1.46 1.30 1.31 1.23 
1.62 1.53 1.45 1.36 
1.1*2 1.53 1.45 1.36 

1.20 1.13 1.07 1.01 
1.20 1.13 1.07 1.(11 
1.011 I.H7 1.76 1.1*5 
I .OH I.H7 1.76 1.65 
2.HI 2.65 2.50 2.31 

SCIIOTTKY TTI, 


.HH .114 70 


.HH HI .70 
.HH 1(4 .70 


.HH .84 .70 


.00 .01 .HH .113 


71 SOT 
74S65 
71S73 
74S7I 

74SII2 
74SI14 
74SI40 


M.50I 

NK526 

NK536 

NF.537 

SK540 

NK560 
NK56I 
NK562 
NE566 
IN 5111 

N555H 
IN5505 
N5.106 


.88 .84 .70 .75 

I.B2 1.73 1.63 1.54 
1.82 1.73 1.63 1.54 

1.82 1.73 1.63 1.54 
1.112 1.73 1.63 1.54 
1.00 .05 .00 .85 

LINEAR ICS 

2.00 2.82 2.66 2.40 
3.50 3.38 3.17 2.05 
7.31 6.88 6.45 6.02 
7.53 7.00 6.65 6.20 
4.4H 4.20 3.02 3.1*4 

3.57 3.36 3.15 2.04 
3.57 3.31. 3.15 2.04 
3.57 3.36 3.15 2.04 
3.57 3.36 3.15 2.01 


.70 .67 .63 .60 .56 


IXHHI2 .11 .in .OH 

\ami \K' in >. 

WV give FREE d.lla -(pi l ls upon rs-ipis 

< I Jill bonk EKKK. Or..may •iIiIjii 

EAR data (k appliealin 


IH l \SISt<IHS A. nilHIts 

,ii .in iiuim .i 

.22 .so I Mono .i 

mi, or, i Mr, i ., 

.00 ,0.1 SN3IHM 


I .OH 
1.08 
1.16 
1.10 


1.13 
1 . 13 
2.03 


2.73 

2.73 

2.73 

2.73 


.86 .81 .77 

.80 .76 .72 .68 .64 

3.40 3.20 3.00 2.80 2.60 

1.87 1.77 1.66 1.56 IK. 

.•12 .10 .38 .36 .31 

.42 .10 .38 .36 .34 

.41 .42 .40 .37 ..35 


.18 Mi .43 .41 




r. Pleas 


mi- data -lierls ili.il tun NEED. i viii fur llm-e li-lrsl 
r'll si'iiil you ,i new 27 l) |U|!i i liMPl.KTE TTI. 1 C 
■ I.IM'AK iljl.i iHiiik iiisli jil. Order- nvrr $ 50.1111 

-I. iw ... . 1 . CIP.lt MIA ..1 1 ) 11,1 I M. A 

)«*■•- MOT: I'Ll: \>K NOTE: Mala honk- are 
k-r.ir dwirrii. 


UNIVERSAL DICIOE ClWNTINC 
angle pijni- LED or EUamoiil-rvpe Keadoul 
-jii i |i Tnl. Ripple Blanking an<l 


Willi Willi' JUgO 

-. BCD Outpuls. II rail on I 
Cnuiiti-r Kras-t arc .ivjiIjUi 
! Plug-HI Mslllule. 
k Mnley !Wkrl» lur all 8 '- .illd Head mil, 
i I in pljlid 040 , J-u/ (upper. (ills* kuiixy Board, 
i Yourrluiirr of I In (i (lesadi.- mi imr r. I). board, 
r Oinupsiig <d 2 or imirr iruknKi on lln- smr display lioaid. 
I Display board niimnls perpendicular In rounlrr/dnvci board. 
I. Ilp/l'own nHinting and rinjiili-r nn-H-l funrlniiw available 

will* 71102 

I. Ill) Mil/I spiral toggle rail- with 711 'Hi. 

. Opi-ralr. front 5 Volt TTI, i-uiiipalablr single supply. 

Kirsl in a «rnr.« of Onm-rsal Jilug lil mndulrc: fin fii-qui-m-v 
iw nvasuriiin-iils. i-vrnl ■-minting. DVVI. 


counting, lime 

, P. C Hoards oi 


1 - as- •>!;,Idl- fi 


fd.lKI 


IIWTC 

Price (Per Decade): 

Ba sse I (nil i-annialiiiif <4 
74 4 ( 1 , 74 17 . r i I a- 
mnil-T vps- 7 -Kcgmi-fil 
8 s-ad.Mil. .. *0 (HI 

Options' 

I sm 1.111 Hcaduuls in.-tiad 
ol EilamiiilType, aridi 2 .n 0 , 

Koi 7 l 75 l.als-ls.adil 11.25 1 
K.ir 71176 inslrad of 

71 >m. add.$ 0 . 51 ) 

K«r 74102 in sh-ad nf 

7 WII. add .$ 1,110 

K»r 711 % inxlranl of 

7 Mill, add.$ 0.75 

Kin 1 idly awiiililrd ansi 
ti-sli-il mill, add .... $ 2.50 


14 . 7 ! 

7 ■sM;m:yr 

IIISl’U Y 


itw-w tt.:,o 

11100 $ 4.25 

l.aitts- V*' 7 segmcnl |,KD i rad out similar In till- popul.ir llAN-l Iml wills iiiipriivs-d brightness. lias 
li- 0 -lsaiid decimal point. Kits in a ini’ sorket. Expei-ted lifr: Out Kill Yrs. Regularly $l 2 ."r> in 
-ingle l.ots. Thine arc- BRAND NEW will, lull data sln-i-l and 4 -page ML I.TIPLKXLNC. Application 
Note. Needs a 7447 for driver and ONE CUKKENTJ.IMITINO RESISTOR PER SEGMENT. We 
can supply you willi rnir or ten ihousand FROM STOCK. Also available. 11 OVERFLOW digil al 
Ills- same pris es. Mixing of Regular & Overflow digil allowed. 

Pas-Is age of It, !«W Limiting R'« .. 10 $ 

Ineailds-.-tiriil Ty(>e nf 7 -segntetil display. Willi rigtil-lunsl drs-inial pnilil. 
itali-d Hiii.A |mt -eginenl al ITT. supply nf 5 V. Design tils- of 50.000 •- -sirs. 

N.-s-dsa 7117 as a driver. In Dll’ Masks-is. Kas-ls $. 1.25 IcP 

MUI.EX l«: SOCKET' PINS: I'se llis-se reom.inu .il pins insleail of sold.-ring 
your ICS to PC (Kurds. Sold in nintinuous -iri|w hi multiples of 100 pins 

Dili for $ 1 . 00 ; .'Oil tor $ 1 , 110 : TOO lor $ 2 .(iU .400 lor $ 4 . 10 ; 5 IHI Tor 

$ 4 . 20 : (ilHI for$ 5 .IH): 7 lKI for S 5 .IUI. IHM) l..r dfi.W*; 000 tor $7 411,1 (Hill ^ ^ 

lor $ 11 . 20 . lus h Aslsli.nil 11100 $7 50 


AI.LEN Itlt AIM.KY Mll.-URAUK (5 liwdl RESISTORS. Any of llie I 
from 2 .V 32 Is. 22 MU % or' s W ATT. EACH. 


STANDARD 10 % values 


CERAMIC DISC CAPACITORS. Type 56 VIIKKIW VDC 
5 . 7 . 5 . III. 12 15 . 20 . 22 . 25 . 27 , (HI. ( 1 ( 1 , (Ml. 50 , 5 ft. Oil. 75 , 16 
270 , (HH). (Kill. TftO. (MH). 470 . 50 ( 1 . 5 (ill. Will. 75 ( 1 . ( 120 . II 
2500 . 270 ( 1 . 10011 . ( 11 (H). (WIHl, 47 (H). 5 ll(Hl^lE. 

EACH.. 10 $ 0 . 02 ) 

o.iilyK EACH. 11 $ 

LOW VOI.T.aCe DISCS. Ivpr I IK. 

1 . 0 /il. (*V .. 25 $ 2.2 J; 

0.1 HE. I'D . 12 $ 0 . 2 p 

0 , 17 ^E. (IV. 25 $ 0 . 1 ) 1 , 

ELECTROLYTIC CAPAI 3 T 011 S. 

All values are available in Ivith, axial or u|>right (PC Board) 
CHOICE. 

III pE. 15 V. 10 $ 

dOjlK, 15 V. . 10 $ 

50 pK, 15 V.J 0 $ 

IIHIpE, | 3 V.MW 

220 ME. LAV. 15 $ 

500 )iE. 15 V. 20 $ 

11)011 ^E. 15 V.( 10 $ 

20 nf. 25 V. 15 $ 

30 /Jp, 15 V. 20 $ 

50 )iE. 35 V. 20 $ 

I Of) HE, 35 V. 20 $ 

500 pE, 15 V. 40 $ 


I PLEASE INl)ICA 


I (HID pE, :t 5 V 
I flE, 50 V . . 

2 )iE, 50 V . . 

1 (jK, 511 V , . 
5 flV\ 511 V . . . 
lllflK. 5 llV . 
20 fif. 50 V . , 
5 l)pE. r>l)V .. 
lOUfJK. 50 V . 
200 HE'. SllV . 
500 pE. 50 V . 


VOI.TA 6 E RECULATORS. I.. ovs-rload a 

external mmpoiii-nls (o ss-l. With slaia slieel ansi aptiln-al 

I.M- 135 . 5 V. (.(Him A . 

LMKMi. 12 V. 500 mA. 

I > 1 - 337 . 15 V. 450 mA. 

20 Wall PC-lloard Type HEAT SINK. 


rt-s-iri-oil prool regiilal 


. * 1.115 
. $ 4.05 
. $1.20 


DUAL IN LINE > 


iiMANDNKW ssilli gold plated | 

o 5110 - 1 )')') IK up 


ORDER DESK 1 800-325 2595 (TOLL FREE) 

Solid Stole Systems, Inc. phone pi 4 ) 443-3673 

TWX 9I0-76U-1453 


P O BOX 773 
COLUMBIA, MO. 65201 

TERMS: HATED MRMsMT (III DAYS. UHo-r-el.s-ek sirin..i.e* 
and MASTER I II \I< 6 I. are wel,Kill) order- add $ 1.00 Cl 
.ill lie eiililput.-riresl mill (|o t,, 11 ,,s*mg -taiid.ird ehargs-s 
-n-liandi-e ts.fal II ' ‘Hit itis-rs-liaitsh*a- total I - Im-Iws-i-si 


$ 5 00 anil ? 21.0" 

5 25 s 10 and ? M* '••* 
$ all.(Ill and 4 'Ml.'HI 

$100.00 and up 


-r ivilli onls i. BANK AAlERICAIII 


MISS! 1 1 1(1 RESIDENT'S: Pli-a.-c add I’. Nile- 
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For the most powerful antennas under the sun 




Go all the way into 


the 


There's nothing half-way about the new Hy-Gain REPEATER LINE. 
Designed for the man who demands professional standards in 2 
meter mobile equipment, the REPEATER LINE is the 2 meter HAM'S 
dream come true. It's got everything you need for top performance... 
toughness, efficiency and the muscle to gain access to distant re¬ 
peaters with ease. Reaches more stations, fixed or mobile, direct, 
without a repeater. 

The right antennas for the new FM transceivers...or any 2 meter 
mobile rig. 

Rugged, high riding mobiles. Ready to go where you go, take what 
you dish out...and deliver every bit of performance your rig is ca¬ 
pable of. 

261 Commercial duty 1/4 wave, claw mounted roof top whip. Pre¬ 
cision tunable to any discrete frequency 108 thru 470 MHz. Com¬ 
plete with 18' of coax and connector. 17-7 ph stainless steel whip. 

260 Same as above. Furnished without coax. 

262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for 
temporary or semi-permanent no-hole installation. Holds secure 
to 100 mph. Complete with coax and connector. Base matching 
coil for 52 ohm match. 17-7 ph stainless steel whip. 

263 Special no-hole trunk lip mount. 3 db gain. 130 thru 174 MHz. 
5/8 wave. Complete with 16' coax. Operates at DC ground. Base 
matching coil for 52 ohm match. 17-7 ph stainless steel whip. 

264 High efficiency, vertically polarized omnidirectional roof top 
whip. 3 db gain. Perfect 52 ohm match provided by base match¬ 
ing coil with DC ground. Coax and connector furnished. 

265 Special magnetic mount. 3 db gain. Performance equal to per¬ 
manent mounts. Holds at 90 mph plus. 12' of coax and con¬ 
nector. Base matching coil for 52 ohm match. 17-7 ph stainless 
steel whip. DC ground. 

269 Rugged, durable, continuously loaded flexible VHF antenna for 
portables and walkie talkies. Completely insulated with special 
vinyl coating. Bends at all angles without breaking or cracking 
finish. Cannot be accidentally shorted out. Furnished with 5/16- 
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal 
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco 
units. 


90 Q february 1973 
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2 meter mobile! with 

m from 


260 261 


ll 




Top performance for 2 meter mobiles 
THE REPEATER LINE 
from 

HY-GAIN ELECTRONICS CORPORATION 

BOX 5407-WK / LINCOLN, NEBRASKA 68505 

WRITE FOR DETAILS 
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To most people this is a symbol from 
Greek mythology. But to hundreds of 
thousands of active amateurs, Pegasus is 
the symbol of the Radio Amateur CALL- 
BOOK the single most useful operating 
reference for active amateur stations. 
The U.S. Edition lists over 285,000 Calls, 
Names and Addresses in the 50 States 
and U.S. possessions while nearly 200,000 
amateur stations in the rest of the World 
are listed in the DX edition. 

Both editions contain much other invalu¬ 
able data such as World Maps, Great 
Circle Maps, QSL Managers around the 
World, ARRL Countries list and Amateur 
Prefixes around the World, Time informa¬ 
tion, Postal Information and much, much 
more. You can't contest efficiently, you 
can’t DX efficiently, you can't even oper¬ 
ate efficiently without an up to date 
CALLBOOK. 

To make the CALLBOOK even more val¬ 
uable, three supplements are issued each 
year which bring your copy completely up 
to date every three months. These are 
available at a modest extra cost. Full de¬ 
tails in every CALLBOOK. 

Get your copies of the big new 1973 
CALLBOOKS today. 


US CALLBOOK 

(less service editions) 

Just $8.95 


DX CALLBOOK 

(less service editions) 

Just $6.95 


US CALLBOOK DX CALLBOOK 

(with service editions) (with service editions) 

$14.95 $11.45 

Mail orders add 50c per CALLBOOK postage 
and handling. 

See your favorite dealer or send today to: 


,nR RADIO AMATEUR III I 


2SS-J* 


WORLD QSL BUREAU - 

THE ONLY QSL BUREAU to handle all 

of your QSLs to anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 51 each. 

5200 Panama Ave., Richmond, CA USA 94804 


WANTS TO BUY 

All types of military electronics equipment and 
parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive. Upper Saddle River 
New Jersey 07458 • (201) 327-7640 


Central New York Specialty Headquarters 

FM by STANDARD COMMUNICATIONS 
and CLEGG 

ANTENNAS by HY-GAIN 
Quality-Selected Used Ham Gear 

Write for listing, updated twice monthly 

CFP ENTERPRISES 

866 Ridge Road 
Ludlowville, N. Y. 14862 


STATE OF THE ART . . . FM . . . 

INOUE 1C-20 12 ch.. 1 or 10 watts, mobile complete with 
mike, mount, & 6 Xlaled ch., module const. $269.50° 
INOUE IC-21. moblle/base unit with AC/OC supply, 24 
ch., SWR £ Disc, meter, RIT, Calib., mike. $359.50 
Customer servicing & warranty inc. Many Xtals avail. 
°Write for special after Christmas package price—Save Dollars! 
Write or Phone (206-747-8421) for more Info, or send 
cashiers check to; NHE Communications, 15112 S.E. 44th, 
Bellevue, WA 98006. 


ULTRA-BAL 2000 

• Advanced des-yn ar*, rad'Oton tram coa* monr pcwwK to antanna 
BAIUN* •UNO noiM on r«c«'v« 

•full dr. W 3 to30 Ml % 1 1 or i 4 ratoa 
WVc , • t'h apB.jiflfrd . ( 't'i» fwnth*' proof 

I type ?KV Teflon .n%uH*t*an over . iver plated 
*<r« <or u<tr« Ky* loti 


K.E.Elecironics 


$ 8.95 ppd 

Box 1279, Tu»tin Calif. 92680 


TT L OPERATING Runs . 


$ 0.50 


Pep i e 925 Sherwood Drive 
Lake Bluff. III. 60044 


MINITRON s-voir i»-pin dip READOUT 

P-SEGMENT W/RM DECIMAL _ S 3.25 

+ 1 W/RH DECIMAL _ $3.25 

DIGITAL CLOCK semi-kit _ $32 

IS IC'S A 4 MINI IRONS |ONlY| + RED FILTER & INSTR 
DIGITAL CLOCK INSTRUCTIONS ONLY _ $ 1.50 

QUAD OP AMP i m 3900 _$1.15 

REGULATOR s-volt i amp 0 atbos_ $2.50 


Arizona Semiconductor 

PO BOX 11} GOODYEAR, ARIZONA 8S33S 
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GIANT B-7971 NIXIES (2) with 2 sockets 
and driver board containing hi voltage 
transistors. Complete plug-in board as 
removed from operational equipment. 
Schematics included. Unbelievable but 
true . . . just $2.50 for the complete 
package. #72S-10 $2.50 


150 1C BONANZA 

Brand new DTL dual inline (DIP) package, 
factory marked ceramic type. The price is 
too good to be true. Fully guaranteed and 
with specs. 

930 Dual 4 input NAND gate 

similar to 7420 

931 Clocked flip flop similar to 74110 

932 Dual 4 input Expand Buff 

similar to 7440 

933 Dual 4 input expander 

similar to 7460 


936 Hex Inverter 


APHA ', Nl !^ R L C , ke / b0ard K em ° Ve p <r ° m 945 JK Flip Flop similar to 74110 
unused IBM Selectric machines. Bargain y y 

price at only $8.00 946 Quad 2 input gate similar to 7400 

962 Triple 3 input gate similar to 7410 
150 each 

Buy $100 worth and deduct 10% 

24 hour delivery guaranteed 

Please add postage for above. 

JOHN MESHNA JR. ELECTRONICS P. 0. Box 62 E. Lynn, Mass. 01904 


similar to 7405 
similar to 74110 


THE 

HENRY * 


i/gnsZ/nne 


CX-7A 


exclusive 

* 3K-A sz 

mi for 

COOL AND EASY MAX. signal/one 

LEGAL POWER . SSB 

CW. RTTY or SSTV f 

THROUGH COMMER- 

CIAL RATINGS . 3.5 TO 

30MHz . CONTINUOUS ^ I ^ 

|_ DUTY . SILVER PLATED 

Pi L PLATE TANK . DC 

RELAYS . ALC . BUILT IN SWR BRIDGE . OUT- , 160 .] 

PUT POWER 2 KW MIN. IN COMMERCIAL , Tran 

SERVICE . THE FINEST COMMERCIAL GRADE in VF 

AMATEUR LINEAR AMPLIFIER AVAILABLE ANY .IF si 

WHERE IN THE WORLD AT ANY PRICE FOR .IF r 

ONLY $995 . THE HENRY 3K-A . THE LINEAR reado 

FOR THE CX7A *^>K 


oou 




YOU will never know how little it costs to 
own THE incomparable CX-7A or Henry 3KA 
until YOU write or phone us and let 
us know the trade in deal YOU WANT. 

We usually say yes! NO ONE ANY- 
WHERE BEATS OUR DEAL. ^IWlPD 

Credit terms available on export orders to qualified firms. 
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.160-10 Meters — 300 Watts 

•Transceive or split frequency with two built 
in VFOs — CW keyer built in 

• IF shift — new superior QRM remover 

• IF noise blanker — digital nixie frequency 
readout — superb computer grade construction 

• FSK keyer — adjustable output power — 

broadband tuning — output wattmeter and re¬ 
flected power meter $2395 i 

AMATEUR-WHOLESALE ELECTRONICS 
8817 S. W. 129 Terrace-Miami, FL. 33156 

Telephone — days (305) 233-3631 
— nights and weekends call (305 ) 666-1347 

Use your Master Charge card 
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AdVe r TiSers \/ 
check-off 


. . . for literature, in a hurry — 
we'll rush your name to the companies 
whose names you “check-off” 


INDEX 


—Alpha 

—Jan 

—Amateur-Wholesale 

—Janel 

—Ann Arbor 

—Jeff-Tronics 

—Apollo 

—Jensen 

—Arizona 

—K. E. 

—Barry 

-KW 

—Bauman 

—L. A. 

—Bird 

-MFJ 

—Bramco 

—Matric 

—Budget 

—McClaren 

—CFP 

—Meshna 

—Bitcil 

—Military 

—Caringella 

—Mor-Gain 

—Circuit Specialists 

-NHE 

—Clegg 

—Nurmi 

—Command 

-PM 

—Communications 

—Pagel 

Specialists 

—Palomar 

—Comtec 

—Poly Paks 

—Cook’s 

-RP 

—Crystek 

—Callbook 

—Curtis 

—Radio Shack 

—Cush-Craft 

—Raytheon 

—Data 

—Robot 

—Drake 

—Savoy 

—Dycomm 

—Solid State 

—Ehrhorn 

—Space 

—Eimac 

—Spectrum 

-EL 

—Standard 

—ESP 

—Star-Tronics 

—Erickson 

—Stelcomp 

—Fair 

—Swan 

—Gateway 

—Tempus 

—Gray 

—Topeka FM 

-H & L 

—Van’s 

—HAL 

—Vanguard 

—Ham Radio 

—Weinschenker 

—Heights 

-Wolf 

—Henry 

—World QSL 

—Hy-Gain 

—Xcelite 

—International Crystal 

—Y & C 


Limit 15 inquiries per request. 


February 1973 

Please use before March 31, 1973 

Tear off and mail to 

HAM RADIO MAGAZINE — "check off" 
Greenville, N. H. 03048 


NAME. 


CALL 


STREET. 

CITY. 

STATE.ZIP. 
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“2” Rigs in one ! 

THE CTR-144 by COMCRAFT 

FIRST AM-FM TWO METER TRANSCEIVER 


No longer is it necessary to choose be¬ 
tween AM and FM on two meters. Now 
you can have both in one compact unit. 

Join the gang on the new FM repeaters 
yet still be able to “rag chew” with old 
friends either AM or FM anywhere in the 
two meter band. 

ALL SOLID STATE - NO TUBES 

MADE IN AMERICA 

Compare These Features 

TRANSMITTER: 

• Built-in VFO (Frequency converted for stability) 

• AM and FM both crystal and VFO 

• Four transmit crystal positions (8 MHz) 

• 12 watt Input AM and FM 

• High level transmitter modulation on AM 

• Bandpass coupled transmitter requiring only final tune and load 

• Three internal transmit crystal sockets with trimmers for netting 

• One transmitter crystal socket on the front panel 

• Deviation limiting 

• 146.94 MHz crystal included 

RECEIVER: 

• Double conversion 

• Crystal controlled first conversion 

• MOS FET receiver front-end 

• Integrated circuit limiter and discriminator for FM 

• Envelope detector and series gate noise clipper for AM 
. Built-in squelch for both AM and FM 

GENERAL: 

• Separate transmitter and receiver tuning 

• Built-in 115VAC power supply 

• Direct 12VDC operation for mobile or portable operation 

• Optional portable rechargeable snap-on battery pack available 

• “S" Meter also used for transmitter tune up 

• Military style glass epoxy circuit boards 

• Anodized fettering and front panel 

• Baked epoxy finish on the cabinet 

• 47 transistors, 22 diodes. 1 integrated circuit 
. Dimensions: 10'/ 4 "W x 6»/ 4 "H x 7'/*"D 

AH this for just $459.95 
plus 

r -j 

FREE SHIPPING IN U.S.A. 

5 FREE CRYSTALS ($29.50 VALUE) 

I 


Electro nix Sales 

23044 S. CRENSHAW BLVD.. TORRANCE, CALIF. 90505 
Phone: (213) 534 4456 or (213) 534 4402 
CLOSED SUN DA Y & MON DA Y 

See LA for your SWAN needs 
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2. SAX-1 TRANSISTOR 
RF AMP 

A small signal amplifier to drive 
MXX-1 mixer Single tuned input 
and link output. Lo Kit 3 to 20 
MHz Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 


3. PAX-1 TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier 
designed to follow the OX oscil¬ 
lator. Outputs up to 200 mw, 
depending on the frequency and 
voltage Amplifier can be ampli¬ 
tude modulated. Frequency 3.000 
to 30.000 KHz $3.75 


lor the EXPERIMENTER! 

INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 


4. BAX-1 BROADBAND 
AMP 

General purpose unit which may 
be used as a tuned or untuned 
amplifier in RF and audio appli¬ 
cations 20 Hz to 150 MHz Pro¬ 
vides 6 to 30 db gain. Ideal for 
SWL Experimenter or 
Amateur $3.75 


5. OX OSCILLATOR 

Crystal controlled transistor type. 
Lo Kit 3.000 to 19.999 KHz Hi Kit 
20.000 to 60.000 KHz. (Specify 
when ordering) $2.95 


6 . TYPE EX CRYSTAL 

Available from 3.000 to 60,000 KHz. 
Supplied only in HC 6/U holder. 
Calibration is ± .02% when oper¬ 
ated in International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 


for the COMMERCIAL user. 


INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available from 70 KHz 
to 160 MHz in a wide variety of holders. A 

Crystals for use in military equipment can be 
supplied to meet specifications MIL-C-3098E. j 

CRYSTAL (GP) for General Purpose ' 0 

TYPES: applications 

(CS) for Commercial Standard 
(HA) for "High Accuracy'' close tem¬ 
perature tolerance requirements 


write for 
CATALOG 


INTERNATIONAL 

CRYSTAL MFQ. CO., INC. 

lO NO Lie • OKI A CITY OKLA 73102 
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Amateur FM 
Comes of Age 



• Number of Channels: 12 channel 
capability for transmit and receive 

• RF Power Output: 10 Watts or 3 Watts. 

• Audio Output: 2 Watts minimum 
w/internal speaker (at less than 10% 
distortion) 

• The price: $329.00 w/oui power supply 

TEMPO I CL 146 

• Frequency Range: 146-148 MHz 

• Same general specifications as CL 220 


The price: $279.00 


TEMPO I CL 220 

As new as tomorrow! The Tempo Com¬ 
mercial Line VHF transceivers offer com¬ 
mercial performance at amateur prices. 
Both units include an audio limiter to as¬ 
sure constant deviation at all times and 
an instantaneous impulse squelch. Micro¬ 
phone, power cord, mounting bracket 
and one pair of crystals is included. 

• Frequency Range: 220-225 MHz 
(2 MHz operating range) 



TEMPO imp 


Truly mobile, the Tempo/Imp 2 meter 3 watt portable 
gives amateurs 3 watts, or a battery saving Vs watt. FM 
talk power anyplace at anytime With a leather carrying 
case included, this little transceiver will operate In the 
field, m a car. or at home with an accessory AC power 
supply The battery pack is included The price $225 00 
(Accessory rechargeable battery available: $22 00) 



TEMPO imv 2 


So much for so little! This little 10 Watt VHF FM trans¬ 
ceiver offers high quality performance and features 
i usually found only on more expensive units Features 
such as AFC on receive and separate switchabie Trans- 
I mit/Receive sections. Includes mounting bracket, heavy 
duty power cord and provisions for accessory AC power 
| supply Frequency 146-148 MHz. 11 channels. 25 KHz 
channel spacing 13 8 VDC ±10% operation (standby 
I - 100 ma. receive -150 ma. transmit-3 0 amp j $199 00 


1 



TEMPO imh 


So much for so little! 2 watt VHF/FM hand 
held 6 Channel capability, solid state. 12 
VDC. 144-148 MHz (any two MHz). Includes 1 
pair of crystals, built-in charging terminals for 
ni-cad cells. S-meter, battery level meter, 
telescoping whip antenna, infernal speaker A 
microphone $189 00 



TEMPO TPL 

high power 

fm amplifiers 
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$ 220.00 

1238 DO 
$180 00 
$196 00 
$106.00 
$130.00 
$ 86 00 
$125 00 
$215 00 
$236.00 


TEMP06N2 


The Tempo 6N2 meets the demand for a high power six 
meter and two meter power amplifier Using a pair of 
Elmac 8874 tubes it provides 2000 watts PEP input on 
SS6 and 1000 watts input on CW and FM Completely 
self-contained in one small desk mount cabinet with in¬ 
ternal solid state power supply, built in blower and RF 
relative power indicator 


Prices subject to change without notice 


Hem muii 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid. Anaheim, Calif. 92801 714/772-9200 

Butlet, Missouri 64730 816/679-3127 


AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S. 




























The no-compromise 
Alpha 77 
is powered by 
the no-compromise 
EIMAC 8877. 


No corners were cut in designing the 
rugged Alpha 77 amplifier. Rated for con¬ 
tinuous commercial service, it loafs along 
at the maximum legal amateur power limit 

And, no corners were cut in designing 
ElMAC's air-cooled 8877 ceramic/metal, 
high-mu triode. the Alpha 77 power tube 
The 8877 is conservatively rated at 1500 
watts plate dissipation up to 250 MHz and 
requires less than 65 watts PEP drive signal 
for the legal power input limit This impres¬ 
sive power gain is achieved with 3rd order 
intermodulation distortion products —38 
decibels below one tone of a two equal- 
tone drive signal. 

This compact, rugged, high-mu power 
triode has a maximum plate voltage rating 
of 4000 and a maximum plate current rating 
of one ampere in commercial service. While 
the 8877 is primarily designed for superla¬ 


tive linear amplifier service demanding low 
intermodulation distortion, its high efficiency 
also permits excellent operation as a class 
C power amplifier, oscillator, or as a plate 
modulated amplifier. The zero bias charac¬ 
teristic is useful for these services, as plate 
dissipation is held to a safe level if drive 
power fails, up to a plate potential of 3 kV. 

The Alpha 77 is the ultimate power 
amplifier for the 70's That's proven by the 
choice of the 8877, another example of 
ElMAC's ability to provide tomorrow's tubes 
today. For additional information on this 
tube or other products, contact EIMAC Divi¬ 
sion of Varian. 301 Industrial Way, San Car¬ 
los, California 94070 Phone (415) 592-1221. 
Or contact any of the more than 30 Varian/ 
EIMAC Electron Tube and Device Group 
Sales Offices throughout the world 



division 

varian 





















